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Ce 7. ! Indianapolis, Indiana 


The Head and Neck Rehabilitation Institute is a not-for-profit public foundation 
dedicated to rehabilitation, education and research in head and neck cancer. We are 
pleased to announce the availability of three Institute-sponsored programs. 


VISITING CLINICIAN FELLOWSHIP PROGRAM 


The Head and Neck Cancer Rehabilitation Institute invites applications for the Visiting 
Clinician Fellowship Program. Team Fellowships are available to a surgeon and speech 
pathologist who work together in laryngeal cancer rehabilitation. The intent of the one- 
week program is to provide concentrated clinical experience in post-laryngectomy 
endoscopic voice restoration, including patient selection, operative techniques and pros- 
thesis management. Instructors will be Eric D. Blom, Ph.D., Mark I. Singer, M.D., 
F.A.C.S. and Ronald C. Hamaker, M.D., F.A.C.S. Applications for this non-subsidized 
Fellowship are available on a continuous basis. 


FRANK BATTEN VOICE REHABILITATION PROGRAM 


The Head and Neck Cancer Rehabilitation Institute announces the availability of the 
Frank Batten Voice Rehabilitation Program. Laryngectomized individuals who have 
verifiably limited financial resources and medical referral will be considered for endo- 
scopic voice restoration. All professional services, hospitalization, and voice prostheses 
will be donated by individuals and organizations affiliated with the Institute. The recipient 
is expected to pay travel and lodging. Applications are available on a continuous basis. 


JOHN SCRIPPS RESEARCH GRANT 


The Head and Neck Center Rehabilitation Institute invites applications for the John 
Scripps Research Grant. This grant supports a one-year research investigation directed 
toward medical, surgical, or rehabilitative management of head and neck cancer pa- 
tients. Grant support is in the amount of $15,000 and is non-renewable. Deadline for 
applications is April 2, 1989. 


For applications and additional information contact 
Eric D. Blom, Ph.D., clo Head and Neck Cancer Rehabilitation Institute, 
Suite 780, Medical Tower, 
1633 North Capitol, Indianapolis, Indiana 46202. 
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Manhattan Eye, Ear Hospital 
& Throat 
EXTERNAL RHINOPLASTY 


MARCH 17 & 18, 1989 
Course Directors: 
ALVIN |. GLASGOLD, M.D. 
R. RICHARD LEINHARDT, M.D. 


Featured Guest: 
JACK R. ANDERSON, M.D. 


Co-sponsored by: 
AMERICAN ACADEMY OF FACIAL PLASTIC AND 
RECONSTRUCTIVE SURGERY 


This course is designed to familiarize the nasal surgeon with the external approach to 
Rhinoplasty. Emphasis will be placed on difficult problems such as Non-Caucasian 
and Revision Rhinoplasty, as well as difficult tip reconstruction. There will be both 
didactic sessions and live surgical presentations. 


FOR FURTHER INFORMATION: 

Joanne Lupetin, Administrator 
Department of Otolaryngology 
Manhattan Eye, Ear and Throat Hospital 
210 E. 64th Street 

New York, N.Y. 10021 

(212) 838-9200 Ext. 2448 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting amy postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. ' 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8⁄2 X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustratiens.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contributien, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effeets will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 


must be submitted for an evaluation. Do not send color prints © 


unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financia! Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE Notre: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
—— (6) Failure to send two sets of illustrations/photographs. 
— (7) Title too long. 
—— (8) Failure to label abstract or to provide abstract. 
—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
—— (10) Failure to include copyright transmittal letter. 
—— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 


—— (13) Failure to get consent forms for illustrations previously 


published elsewhere. 
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CEFTIN ‘ascrs 


(cefuroxime axetil) Glaxo 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 
The broadest in vitro spectrum oral cephalosporin 


Highly effective in: 
Bacterial bronchitis 
caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae” 
Haemophilus parainfluenzae 


Otitis media 

caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae 


Streptococcus pyogenes 
(group A beta-hemolytic streptococci) 


Branhamella catarrhalis" 


Pharyngitis/tonsillitis' 
caused by: 


Streptococcus pyogenes 
(group A beta-hemolytic streptococci) 


Power with convenience 
BID schedule enhances compliance 


Easy-to-remember 
breakfast/supper regimen 


May be taken without regard 
to meals 


*Ampicillin-susceptible strains 

tPenicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the 
prophylaxis of rneumatic fever. 


Please consult next page for Brief Summary of 
Prescribing Information 





Allen & Hanburys/ QER 


Division of Glaxo Inc 
Research Triangle Park, NC 27709 
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CEFTIN® Tablets BRIEF SUMMARY 
(cefuroxime axetil, Glaxo) 





The following is a brief summary only. Before prescribing, see complete 
prescribing information in CEFTIN® (cefuroxime axetil, Glaxo) Tablets product 
labeling. 

CONTRAINDICATIONS: CEFTIN® is contraindicated in patients with known 
allergy to the cephalosporin group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL 


OTOLARYNGOLOGY 


The Northeast Permanente Medical Group (NPMG) is 


cs ae seeking Board Certified or Board Elgble Otolaryngol 

PENICILUN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED gists to join their medical program in the Hartford 

WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 

ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN area. 

OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY 

O U ARATA oe OTO NPMG is a large multispecialty group practice structured 
Pseudomembranous colitis has been reported with the use of cephalo- z . 

Coser 1s diagnosis 1n patients who develop desi assoriaton wih as a professional corporation. We are the exclusive 
Treatment with broad-spectrum antibiotics alters normal flora of the colon provider of health care services for the Kaiser Founda- 


and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin in 
vitro. 


tion Health Plan, Inc. These opportunities offer: 


a ann AA ba tearante with Wd, SIOLAIN: end prin Wipo- e Competitive salary and benefit programs 

a the cot a rat relieved by drug discontinuance or when it is severe, ® Membership in an 87 physician group 

EES colts produced by C AAi. Other causes of COINS should sleo e Rapidly growing prepaid membership (currently at 
PRECAUTIONS: General: if an allergic reaction to CEFTIN® occurs, the drug 100 ,000 members ) 


should be discontinued, and, if necessary, the patient should be treated with 
appropriate agents, eg, antihistamines, pressor amines, or corticosteroids. 
As with other antibiotics, prolonged use of CEFTIN may result in overgrowth 


e An environment that encourages innovative 

roy ee tar Taaak A tamcbiae’ occurs during therapy, appro- approaches to health care delivery 

eo nae ba princi aish colon rindi * Group paid full coverage malpractice insurance 
Send inquiry and curriculum vitae to: 


information for Patients: (Pediatric) CEFTIN is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 


have the tablet crushed and mixed with food (eg, applesauce, ice cream). 

However, it should be noted that the crushed tablet has a strong, persistent, Merwood M. Jones, M.D. 

bitter taste. Discontinuance of therapy due to the taste and/or problems of es . . 

administering this drug occurred in 13% of children (range, 2% to 28% across Physician-in-Chief 

centers). Thus, the physician and parent should ascertain, preferably while still 2 

in the physician's office, that the child can ingest CEFTIN reliably. If not, NPMG Regional Offices 
alternative therapy should be considered. É a 

interference with Laboratory Tests: A false-positive reaction for glucose in the 60 Washington Street, Suite 401 


urine may occur with copper reduction tests (Benedict's or Fehling’s solution or 
with Clinitest® tablets), but not with enzyme-based tests for glycosuria (eg, 
Clinistix®, Tes-Tape®), As a false-negative result may occur in the ferricyanide 


Hartford, CT 06106 
test, it is recommended that either the glucose oxidase or hexokinase method 


be used to determine blood plasma glucose levels in patients receiving CEFTIN. . . . 
Cefuroxime does not interfere with the assay of serum and urine creatinine An Equal Opportunity / Affirmative Action Employer 
by the alkaline picrate method. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 
studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory tests. 
Reproductive studies revealed no impairment of fertility in animals. 
Pregnancy: Pregnancy Category B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 


women, Because animal reproduction studies are not always predictie of NEW YORK EYE & EAR INFIRMARY 


human response, this drug should be used during pregnancy only if clearly d 

needed. an 

Nursing Mothers: Since cefuroxime is excreted in human milk, consideration e 

should be given to discontinuing nursing temporarily during treatment with New York Medical College 

CEFTIN® (cefuroxime axetil, Glaxo), . 
ADVERSE REACTIONS: The adverse reactions to CEFTIN® are similar to announce post graduate courses in 


tolerated in controled ina tals, eda patents aking crushed tab TEMPORAL BONE SURGICAL DISSECTION 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: information for A REVIEW COURSE IN OTOLOGIC SURGERY 


Patients: (Pediatric)|. The majority of adverse events were mild, reversible in 


nature, and did not require discontinuance of the drug. The incidence of ži 

gastrointestinal adverse events increased with the higher recommended January 19 21, 1989 
doses. Twenty-five (25) patients have received CEFTIN 500 mg twice a day for A ril 27- 29 19 89 
one to 2.5 months with no increase in frequency or severity of adverse events. p y 


The following adverse reactions have been reported. 


Saal conten auses occurred in T ri patients. Vomiting occurred in September 14-16, 1989 
J . , i s | 
i 2 Epaiak. Tren have beer rave ports of ponudorertranovs colts. EMMETT E. CAMPBELL, M.D., DIRECTOR 


Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets. complaints due to taste ranged from 0/8 (0%) in one 


center to 47/71 (66%) in another center Dissections 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and & s X nigt } 
urticaria (0.2% of patients) have been observed. One case of severe broncho- Mastoidectomy > “Canal Wall Up & Down Tech es 
ae has been reported among the approximately 1,600 patients treated with *Facial Recess Techniques Cochlear Implant Approaches 

IN. Of the patients treated with CEFTIN who reported a history of delayed s x H 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients *Endolymphatic Sac Surgery Tympanoplasty Techniques 


experienced a delayed hypersensitivity reaction to CEFTIN. 
Central Nervous System: Headache occurred in less than 0.7% of patients, and 


*Stapedectomy Techniques © *Homograft Tympanoplasty Techniques 


dizziness occurred in less than 0.2% of patients. 2 a ° o . 
Other: Vaginitis occurred in 1.9% of female patients. Each dissection in the well equipped temporal bone laboratory will 
Cincai Laboratory Tests: Transient elevations in mokek 2.0% of patients) be preceded by video tape instruction and closed circuit television 
, 16% of patients), an 0% of patients) have been observed. ; A : 
Eosinophilia (11% of patients) and positive Coombs test (04% of patients) have demonstration. Stress will be placed on tempor al bone dissection and 
ene: individualized instruction with a minimum of laboratory lectures. 
In addition to the ryt re listed above that have been observed in 
tients treated with IN, the foll d ti d altered ati imi cult 
Eearsiory teats i been seris Seedaotulnanetie dings antibiotics: F Tuition $675.00 Limited Enrollment Fa y 
Adverse Reactions: Allergic reactions including anaphy- AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, and Mark Goldstein M D 
hepatic dysfunction including cholestasis. Sa te 
Several cephalosporins have been implicated in triggering Timothy J. Siglock, M.D. 
seizures, particularly in patients with renal impairment when ° . 
the dosage was not reduced. If seizures associated with drug Toni Levine, M.D. 
therapy should r, the d hould be discontinued. i . i 
Aceiesaslsant therapy can ba cen N clinically eidicated For Further information, contact: Stanley Yankelowitz, M.D. 
Altered Laboratory Tests: Increased prothrombin time, Arthur Tortorelli, Technical Director 
increase „ incr reatinine, false-positive test f 
Diay ghiches, ircreahed, sikatioe: phosphatase, NARO. Temporal Bone Laboratory 
penia, thrombocytopenia, and leukopenia. New York Eve & Ear Infirmary 
310 East Fourteenth Street Chairman, Department of 
Gla XO AB1-403 New York, New York 10003 Otolaryngology/HNS 
February 1988 (212) 598-1395 Frank E. Lucente, M.D. 
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Medical News 


Hearing Restoration in Tympanosclerosis 


At the annual meeting of the American Otological 
Society in Palm Beach, Fla, David F. Austin, MD, Austin 
Otologic Center, Chicago, reported on hearing restoration 
in ears with tympanosclerosis. Austin noted that although 
a third of patients with chronic ear disease exhibit tympa- 
nosclerosis. in less than 10% of these is the extent of 
involvement sufficient to influence the surgical procedure 
or result. In almost 90% of patients with clinically signif- 
icant tympanosclerosis, the ossicular chain is the site of 
involvement; stapes fixation is present in half these 
patients. If attic fixation is found, the incus is removed; 
amputation of the malleus may also be necessary to 
achieve a mobile malleus handle. If tympanosclerosis 
involves the stapes and oval window region, it is often 
necessary to transect the crura and remove the lateral 
disease en bloe. Using various ossicular reconstructive 
procedures, Austin was able to achieve hearing results that 
were comparable with results in nontympanosclerotic, 
chronic ear disease. In a recent series of 32 patients, for 
example, 70% had a postoperative air-bone gap of 20 dB or 
less. Austin noted that tympanosclerotic ears tended to be 
end stage ‘eg, without drainage or cholesteatoma), thus a 
hearing aid was an alternative to surgery and should be 
discussed with the patient.—PAUL R. LAMBERT, MD, Char- 
lottesville, Va 





- Choncha B3ullosa in Chronic 
Sinonasal Disease 





Surgeons have, for many years, suspected that a pneu- 
matized middle turbinate (choncha bullosa) is associated 
with an increased ineidence of sinonasal disease. At the 
spring meeting of the American Rhinologic Society in 
Palm Springs, Fla, Steve Clark, MD, and his colleagues at 
the University of Temnessee, Memphis, reported their use 
of computed tomographic scans to study the incidence of 
choncha bullesa. They evaluated two groups of patients, 
one group (£2 patients) with symptoms of rhinosinusitis 
and another group of patients, composed mostly of trauma 
victims, without a history of sinonasal disease. They 
reported tne prevalence of choncha bullosa to be 33% in 
the rhinosinusitis group, compared with 11% in the trau- 
ma group. In the emerging era of “functional” endoscopic 
sinus surgery, it will be important to know the significance 
of a choneha bullosa. Whether it causes nasal and sinus 
inflammation is still unknown, but the increased associa- 
tion of choneha bullosa with nasal and sinus disease seems 
to be praved.—DowNacD A. LEOPOLD, MD, Syracuse, NY 


Facial Nerve Function Following 
Irradiated Cabie Graft 


W. Fredriek McGauirt, MD, Winston-Salem, NC, and 
ceworkers. at the Annual Meeting of the American Trio- 
logical Seciety in Palm Beach, Fla, recently reported the 
efficacy of facial nerve cable grafting before anticipated 
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postoperative radiation therapy. The authors described 12 
patients who underwent cable graft of the facial nerve 
following resection for malignant tumors of the parotid 
gland. All 12 patients underwent postoperative radiation 
therapy of 50 Gy to the graft bed. Surviving patients were 
followed up with photographic and videotape recordings of 
facial nerve function and were graded on a system compa- 
rable with the Brundy modification of the House system. 

Three patients died before any return of facial nerve 
function could be seen, but the nine patients who did 
survive experienced return of function within two to nine 
months. Although no patient had totally normal facial 
nerve function, all nine demonstrated some return of 
function and seven experienced moderate-to-excellent 
return of function. The authors concluded that cable nerve 
grafting was still the treatment of choice following facial 
nerve resection, despite the potential for postoperative 
radiation therapy.— WILLIAM MEYERHOFF, MD, PHD, Dal- 
las 


The Use of Topical and Systemic Steroids 
in the Treatment of Nasal Disorders 


At the April meeting of the American Rhinologic Soci- 
ety, Palm Beach, Fla, Murray Sacks, MD, Rochester, Minn, 
presented his work on the use of topical and systemic 
steroids in the treatment of nasal disorders. Sacks classi- 
fied rhinitis into three types: allergic, nonallergic with 
eosinophilia, and nonallergic without eosinophilia (vaso- 
motor rhinitis). Earlier double-blind cross-over studies 
from The Johns Hopkins University, Baltimore, demon- 
strated the efficacy of both topical beclomethasone and 
flunisolide in the treatment of allergic rhinitis. The pro- 
longed use of topical nasal steroid therapy appears to be 
safe. The primary local complication is burning, a problem 
more frequent with flunisolide. Other local complications, 
such as epistaxis, may be seen occasionally, but other 
complications are rare when the medications are used at 
the recommended doses. Systemic effects have not been 
observed. 

A previous study of nonallergic rhinitis with eosinophil- 
ia demonstrated that 52% of these patients have sinusitis 
and 33% have nasal polyps. The disease is frequently 
associated with asthma, and the intranasal disease 
responds better to treatment with topical nasal steroids 
than to treatment with antihistamines. In a nose that is 
severely obstructed by polyps, however, a short course of 
oral steroid therapy (1 to 2 mg/kg/d up to 60 mg/d for 
three to five days) may be helpful in providing initial polyp 
shrinkage and improve access for topical steroid therapy. 
Short bursts of steroid therapy cause only mild temporary 
depression of the pituitary adrenal axis. Nonallergic rhini- 
tis without eosinophilia does not respond well to either 
steroid or antihistamine therapy, although therapy with 
the former is somewhat more effective. 

The author concluded that topical nasal steroids are 
preferential over cromolyn and antihistamines for the 
treatment of allergic rhinitis. They are an effective treat- 
ment for nonallergic rhinitis with eosinophilia and appear 
to have some benefit in nonallergic rhinitis without eosin- 
ophilia.—DAvip W. KENNEDY, MD, Baltimore 


(Continued on p 13.) 
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(Continued from p 11.) 
Review of Caldwell-Luc Procedures 


Frank Lucente, MD, and Junior DeFreitas, MD, New 
York, reviewed the reeords of 596 patients who underwent 
67 Caldwell-Luc procedures at the New York Eye and Ear 
Infirmary and presented their data at the Triological 
Society meeting in Paim Beach, Fla. Five hundred twenty- 
two procedures were performed unilaterally, while 74 
operations were pertermed bilaterally. The patients’ ages 
varied widely. Nasal obstruction, rhinorrhea, postnasal 
drainage, and pain were the most common complaints 
made by patients. Plain roentgenograms revealed that 
66% of patients had mucosal thickening and 10% had an 
air-fluid level. 

Short-term complications were common. Eighty-nine 
percent of the patients had facial swelling for one week 
postoperatively and 32% complained of some form of cheek 
discomfort. Twelve percent had a temperature in excess of 
3&.3°C (101°F), and epistaxis requiring packing occurred in 
3%. Long-term follow-up (two to ten years) was available 
for 464 patients. Fifty-three percent of these patients had 
complete resolution of symptoms; 28% continued to have 
minor nasal complamts. Major symptoms persisted in 
19%. Ten percent of patients had long-term paresthesias 
and 26% had evidence of dacrocystitis. Thirty-seven per- 
cent of patients required additional sinus surgery. 

The authors conclude that major complications were 
relatively common following Caldwell-Luc surgery, occur- 
ring in 19% of patients. They pointed out that although 
these rates are higher than those being quoted for func- 
tional endoscopic sinus surgery, it will be important to 
obtain equally long-term follow-up on patients undergoing 
functional endoscopie sinus surgery to make a valid com- 
parison.—Rosert H. MILLER, MD, New Orleans 





Surgical Correction of Enophthalmos 
and Diplopia 





At the spring meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery in Palm Beach, 
Fla, Drs Robert Hillstrom, Robert H. Mathog, and Frank 
A. Nesi, Wayne State University, Detroit, described the 
surgical correction of enophthalmos and diplopia in 38 
cases of facial trauma. Injury to the orbit can cause 
enophthalmes, hypophtha.mos, and diplopia. 

All eases were treated by grafting hip bone subperios- 
teally within the orbit to increase orbital volume to correct 
enophthalmes er to shift the globe superiorly within the 
orbit to correct hypephthalmos. Infraciliary, lateral brow, 
and medial canthal incisions were utilized to allow a 280° 
circumferentia! subperiosteal dissection that spared only 
the region of the optic and ophthalmic nerves. 

Bone was placed mferiorly to correct hypophthalmos 
and entrapment of the inferior rectus muscle. For correct- 
ing enophthalmos, a graft was placed laterally and superi- 
orly, but posterior te the globe’s equator. Also, some cases 
required a graft placed medially. Two-year objective fol- 
low-up in clinic anc four-year subjective follow-up by 
patient questionnaire revealed no diplopia in any position 
of gaze in eight of ten cases. All cases showed improve- 
ment. Thirteen of 15 patients had less than 2 mm of 
enophthalmos, which cannot be recognized without mea- 
surement.—DARRELL HUNSAKER, MD, Oakland, Calif 
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Cochlear Nerve Conduction Block: An 
Explanation for Spontaneous Hearing 
Return After Acoustic Tumor Surgery 





At the spring meeting of the American Neurotology 
Society, Palm Beach, Fla, John F. Kveton, MD, Lahey 
Clinic, Burlington, Mass, reviewed two cases of delayed 
spontaneous recovery of hearing to preoperative levels 
several months after acoustic tumor resection. He theo- 
rized the possibility of a reversible conduction block of the 
cochlear nerve. While previous theories of transient hear- 
ing loss after surgery were attributed to spasm of the 
internal auditory artery or to direct mechanical trauma of 
the cochlear nerve during tumor manipulation, Kveton 
speculated that a conduction block phenomenon might 
exist. He went on to compare animal data with clinical 
intraoperative electrophysiologic data to further elucidate 
aie: hide alias L. KEMINK, MD, Ann Arbor, 
Mic 


Magnetic Resonance Imaging 
of the Head and Neck: Applications 
in Pediatric Otolaryngology 


At the annual meeting of the American Society of 
Pediatric Otolaryngology, Kiawah Island, SC, Dennis 
Crockett, MD, Children’s Hospital, Los Angeles, and col- 
leagues from other institutions presented their experience 
with magnetic resonance imaging (MRI) in children. Sev- 
eral types of MRI units were used depending on the 
location of the institution. The majority of patients under- 
went computed tomographic (CT) scanning for comparison 
with MRI scans. Fifteen representative cases were pre- 
sented and loosely grouped, based on anatomic presenta- 
tion and histopathologic findings. Seven of nine patients 
with a nasal mass who underwent both CT and MRI were 
adequately assessed with MRI, and the remaining two 
required CT to document the presence or absence of a bony 
defect in the cribriform plate. Magnetic resonance imaging 
was found to be superior to CT in demonstrating the actual 
sinus disease. The tumor-mucus interface and bony archi- 
tecture were clearly demonstrated with MRI. Magnetic 
resonance imaging demonstrated consistently superior 
soft-tissue detail and spatial resolution when compared 
with CT for benign cysts of the tongue, oropharynx, and 
neck, and for various malignant tumors. Compared with 
CT, MRI showed equal or superior soft-tissue detail and 
resolution for various vasoformative tumors, including 
tumors of lymphatic origin, hemangioma, angiofibroma, 
and hemangioendothelioma. Magnetic resonance imaging 
cannot differentiate the histologic appearance of vasofor- 
mative tumors, specifically hemangioma vs lymphangio- 
ma. In a significant, but not specified, number of patients 
image information provided by MRI altered the therapeu- 
tic and surgical approach. Midline nasal masses with 
confusing CT images with regard to intracranial extension 
served as examples. Other advantages of MRI presented by 
the authors were the ability to obtain sagittal, coronal, and 
axial scans without moving the patient and absence of 
ionizing radiation. Disadvantages included higher cost and 
longer scan procedure time.—GEORGE H. ZALZAL, MD, 
Washington, DC 

(Continued on p 15.) 
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If Snow Makes The Difference— Study With Us! 
The Eleventh Annual Sisson Spring Head & Neck Workshop 


Complete 
Ski Packages 
at Reduced Rates— } 
Children Free. 


Skiing for All Levels 


Special Program For Nurses! 


Comprehensive Management of the Head and Neck Patient 






March 4-11, 1989 
Steamboat Springs, Colorado 


Course Director: 
George A. Sisson, Sr., M.D. 


CME: 22 Hours, Category | 


Tuition: $500 (Special Rate before 
Dec. 1, 1988. $400) 
Residents, $200 


Faculty: 


Raja A. Atiyah, M.D. 

Roger L. Crumley, M.D 
Lawrence DeSanto, M.D. 
Paul J. Donald, M.D 
James A. Duncavage, M.D 
Jack L. Gluckman, M.D. 
Merrill S. Kies, M.D. 

Yosef P. Krespi, M.D 
Howard L. Levine, M.D. 





“Updates on Selected 
Topics in 
Otolaryngology—Head 
and Neck Oncology.” 





John M. Lore, M.D 

Mark May, M.D. 

Fred M.S. McConnel, M.D 
John T. McMahan, M.D 
Arnold M. Noyek, M.D. 

Robert H. Ossoff, D.M.D., M.D 
Eric Russell, M.D 

Gary L. Schechter, M.D 
Victor L. Schramm, M.D 
George A. Sisson, Sr., M.D 
Robert A. Sofferman, M.D 
James A. Stankiewicz, M.D. 
Marshal! Strome, M.D 

Fred J. Stucker, M.D. 

Gordon W. Summers, D.M.D., M.D. 
Harvey M. Tucker, M.D 

Paul H. Ward, M.D 


Contact: Connie Yuska, R.N., M.S. (312) 908-7347. 


Tuition: $150 


For further information, contact: 


Additional Program and Panelists 
To Be Announced in May. 


Any Mountain Tours—Mike Beltracchi, Sales Manager-Tours Division Charter Member National Ski Tour Operators 
Association, 1012 S. Cleveland St., Arlington, Virginia 22204 (800)368-3455 


OTOLARYNGOLOGIST 


Otolaryngologist needed to join 
solo practitioner in a general ENT 
practice. New, modern office, fully 
equipped, audiology (ENG and 
ABER), microscope and RAST test- 
ing. 


The community offers varied cul- 
tural activities of high quality, 
excellent schools, and outstanding 
recreational facilities. Outdoor, all- 
season sports abound in this mid- 
Michigan Great Lakes setting. 


Send CV to: Herbert L. Camp, M.D., 
P.0. Box 1446, Midland, Michigan 
48640. 


ACADEMIC POSITION 
IN OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


Assistant Professor/Instructor level 
position available at the Quillen-Dish- 
ner College of Medicine, East Tennes- 
see State University and the Mountain 
Home V.A. Medical Center. The appli- 
cant must be Board Eligible and must 
have a documented ability in teaching 
and patient care. Send a current 
curriculum vitae and three letters of 
reference to: 


Louis A. Modica, M.D. 

Department of Surgery 

P.O. Box 19750A 

Quillen-Dishner College of Medicine 
East Tennessee State University 
Johnson City, Tennessee 37614 


ETSU is an affirmative action/equal 
opportunity employer. Women and 
minorities are encouraged to apply. 
ETSU employs only U.S. citizens and 
aliens authorized to work in the United 
States. 


1837 987 
A Chicago Tradition A National Resource 


DEPARTMENT CHAIR: The Department of 
Communication Disorders and Sciences in 
the College of Health Sciences, Rush- 
Presbyterian-St. Luke’s Medical Center, a 
900+ bed academic medical center in 
Chicago, seeks applicants for the position 
of Chairperson. This position will also 
assume the Section (Speech and Hearing 
Clinic) directorship in the Department of 
Otolaryngology, Rush Medical College. 
Graduate programs at the master’s level in 
Speech Pathology and Audiology are 
offered. Responsibilities include teaching 
graduate students, medical students and 
resident physicians, and service delivery to 
in-patients and out-patients. Applicants 
must have demonstrated ability in admin- 
istration, patient care, research, and 
teaching/supervision. Ability to generate 
external funding for academic and 
research development is desirable. Ph.D. 
CCC required. Please forward curriculum 
vitae and three letters of support to: David 
D. Caldarelli, M.D., Search Committee 
Chair, Rush-Presbyterian-St. Luke’s Medi- 
cal Center, 1653 W. Congress Pkwy., 
Chicago, IL 60612. EOE/AA 
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Sublabial Premaxillary Augmentation 
Applications in Rhinoplasty of a New 
Implant 





Stephen X. Giunta, MD, Alexandria, Va, recently re- 
parted a new semisolid Silastic prosthesis for protrusion of 
the nasal bas His presentation was at the spring meeting 
of the Ameriean Academy of Facial Plastic and Recon- 
structive Surgery in Palm Beach, Fla. Dr Giunta classified 
causes of midzace and nasal base retrusion as congenital, 
racial, or traumatic. He stated that many rhinoplasties 
must augment the nasal base, including the nasal spine 
and pyriform areas, in order to achieve adequate tip 
projection. Hefurther stated that cartilage and soft-tissue 
augmentations are inadequate and resorb. 

A trilobed Silastic implant modified from a chin implant 
is inserted beneath the periosteum through a midline 
sublabial incision. This implant lies above the nasal spine 
with the feet of the medial crura of the lower lateral 
cartilage lying in a groove. It extends as far lateral as the 
nasolabial line. Dr Giunta has performed 48 cases in the 
past six years. with enly one implant extrusion.— DARRELL 
HuUNSAKER, MD, Oakland, Calif 





Orbital Decompression 





Gershon Spector, MD, St Louis, and coworkers reviewed 
the charts e all 338 patients who underwent orbital 
decompressien for dysthyroid exophthalmopathy at Wash- 
ington University, St Louis, since 1948. The main objective 
of this surgical procedure is to restore vision, improve the 
movement of the extraocular muscles, and provide lid 
closure to protect the cornea. The patient is evaluated 
preoperatively with thyroid function tests and computed 
tomography in the axial plane with coronal reformatted 
images. An ephthalmologic evaluation is also obtained. 

Long-term ‘ollow-up was available on 305 patients. The 
ages of the patients ranged from 16 to 80 years, with a 
three-to-one female predominance. The amount of reces- 
sion achieved ranged from 1 to 12 mm. Visual acuity 
remained the same or was improved in all patients. A third 
of the patients were free of diplopia preoperatively and 
pestoperative'y, but 69 patients required additional muscle 
surgery following orbital decompression. Eight percent of 
the patients aad complications, the most common of which 
was hypesthesia of the infraorbital nerve. Five patients 
developed sinusitis without any ocular sequelae.— ROBERT 
H. MILLER, MD, New Orleans 





Disabling Tinnitus: Association With 
Affective Disorder 





M. Sullivan, MD, PhD, and collaborators, University of 
Washington, Seattle, reviewed 40 consecutive patients 
with disablmg tinmtus using a structured psychiatric 
interview. The report, presented to the American Neuro- 
telogy Society Meeting in Palm Beach, Fla, demonstrated 
that patients with tinnitus have a significantly greater 
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lifetime prevalence of major depression (78% vs 21%, 
P = .001) and current prevalence of major depression (60% 
vs 7%, P = .002) than control subjects. They, therefore, 
suggested that tinnitus disability is strongly associated 
with major depression. Preliminary treatment results in 
these patients with tinnitus from a single-blind placebo- 
washout trial with nortriptyline noted decreased tinnitus 
disability six weeks following achievement of therapeutic 
blood level. Improvements in tinnitus correlated general- 
ly with improvement in depression.—JOHN L. KEMINK, MD, 
Ann Arbor, Mich 





Laser Epiglottectomy: Endoscopic 
Technique and Indications 





At the American Laryngological Association annual 
meeting, Steven Zeitels, MD, C. W. Vaughn, MD, and G. T. 
Simpson, MD, of Boston University, reported their experi- 
ence in managing various supraglottic pathologies in 49 pa- 
tients by laser epiglottectomy. Utilizing general endotra- 
cheal anesthesia, the majority of patients (23) were treated 
for supraglottic airway obstruction caused by benign or 
malignanttumors, inflammatory processes, and postradia- 
tion edema. Other indications for laser epiglottectomy in- 
cluded diagnosis and staging of supraglottic carcinoma (18 
patients), debulking advanced tumors (14 patients), and 
treatment of localized carcinomas and improvement of 
glottic visualization due to epiglottic obstruction following 
trauma or radiation (four patients). 

This unique series is enhanced by the investigators’ 
concise elaboration of the actual surgical technique. Such a 
report prawides useful information to both the novice and 
experienced laryngeal surgeon. The lack of significant 
postoperative problems with alimentation, airway, or 
voice, attest to the skill of these investigators and the 
potential value of the technique. However, the inexperi- 
enced laser surgeon is cautioned to employ such treatment 
only after extensive familiarity with laser treatment of 
lesser upper aerodigestive tract conditions.—STEVEN D. 
SCHAEFER, MD, Dallas 





Three-dimensional Computed Tomography 
for Cranial, Facial, and Laryngeal Surgery 





At the Triological Society section meeting of the com- 
bined otolaryngology spring meeting in Palm Beach, Fla, 
Dr Zinreieh and colleages, The Johns Hopkins University 
Medical Center, Baltimore, have studied 212 patients uti- 
lizing three-dimensional reconstructions from two-dimen- 
sional computed tomographic scans and 212 patients with 
various head and neck pathologic states, including congen- 
ital anomalies of the calvarium, maxillofacial trauma, 
laryngeal trauma and tumors, sinusitis, and even cochlear 
implantation. The techniques used are not new, nor were 
their applications. The three-dimensional reconstructions 
are interesting to view, but seldom provide any new detail 
that is not already apparent on the better images produced 
by conventional computed tomography and/or plain films. 
The only exception to the foregoing were some examples of 
delayed reconstruction of the ramus and body of the 
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mandible, which were performed using mirror image and 
fusion techniques to produce an accurate whole mandible 
from a remaining hemimandible. According to the authors, 
the templates thus created served as excellent guides for 
reconstruction. 

Comment.—Our own experience with either orbital or 
malar defects and similarly constructed templates leads us 
to conclude that the three-dimensional reconstructed tem- 
plates are larger than the defect that actually needs to be 
reconstructed. Thus, we have not found it very worthwhile. 
The authors’ experience with mandible reconstruction, 
_although preliminary, showed promising results, and this 
may be where three-dimensional reconstruction has its 
most valuable application. Otherwise, the technique is an 
expensive one that rarely gives any worthwhile informa- 
tion not already apparent by other less expensive and less 
time-consuming techniques.—WILLARD E. FEE, Jr, MD, 
Stanford, Calif 





Laryngoplasty: Indications and Pitfalls 





At the 109th annual meeting of the American Laryngol- 
ogical Association, Palm Beach, Fla, Michael D. Maves, 
MD, and Brian McCabe, MD, Iowa City, reported their 
studies of laryngoplasty techniques as an alternative 
method for managing patients with unilaterally paralyzed 
vocal cords. Dr Maves described the technique, a modifica- 
tion of the procedure pioneered by Isshiki, as an improve- 
ment over conventional therapy for the treatment of 
paralyzed vocal cords, such as Teflon injection. The tech- 
nique, developed at the University of Iowa, utilizes a 
combination of local anesthesia along with fiberoptic 
laryngoscopic video monitoring of the patient’s larynx 
during the procedure. This very innovative concept allows 
continuous monitoring of both the patient’s voice and 
laryngoscopic evaluation of the patient’s vocal cord to 
assess both the quality and the anatomic appearance of the 
patient’s larynx. Their procedure involves a midthyroid 
incision with resection of a small window of cartilage. A 
Silastic implant fashioned in either a T-shaped piece for 
those patients with an anterior gap, or a wedge-shaped 
piece for those patients with a posterior gap, is utilized. 

Twenty-six patients were described who were treated at 
the University of Iowa Clinic over the past two years. The 
majority of these patients had vocal cord paralysis second- 
ary to thyroid surgery or mediastinal malignancies. The 
results showed good-to-excellent results in 18 of 25 
patients described after an initial surgery and subsequent 
improvement in three patients with a revision surgical 
procedure. The complications included transient stridor 
and a vocal cord hematoma, neither of which required 
artificial airway support. The procedure was carried out 
without extrusion of the Silastic implants, infections, or a 
necessity for tracheostomy. Maves concluded by stating 
that the technique showed the best results in patients with 
unilateral recurrent laryngeal nerve paralysis, and showed 
the poorest results in patients who had undergone prior 
Teflon injection. Their technique has been helped by 
constant video monitoring, use of the inferior laryngeal 
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window, and minimum manipulation of the vocal cords. 
The end point of the procedure is determined by both voice 
quality and laryngoscopic appearance. The utilization of a 
prefabricated laryngeal prosthesis has also aided in 
decreasing operative time.—GERALD S. Gussack, MD, 
Mobile, Ala 





Laser Surgery for Vocal Cord Carcinoma 
Involving the Anterior Commissure 





At the American Laryngological Association meeting as 
part of the Combined Spring Otolaryngology meeting in 
Palm Beach, Fla, April 1988, Yosef P. Krespi, MD, and 
Charles J. Meltzer, MD, State University of New York 
Health Sciences Center at Brooklyn, reported on the use of 
laser surgery in the treatment of lesions in the anterior 
commissure. They described five patients with stage I 
vocal cord tumors involving the anterior commissure who 
were treated between 1984 and 1986. All patients were 
male, ranging in age from 62 to 90 years. All patients were 
treated with a carbon dioxide laser using repeated and 
continuous modes between 10 and 14 W. In every case, the 
patients were followed up for a period that was disease 
free, following which the tumor recurred. 

The authors concluded that carcinoma of the anterior 
commissure cannot be effectively managed with laser 
therapy because of the proximity of the anterior commis- 
sure mucosa to the thyroid cartilage. The authors also 
concluded that radiotherapy obviates this problem and 
advised either irradiation therapy or an anterior vertical 
hemilaryngectomy for these lesions. 

— HAROLD C. PILLSBURY, MD, Chapel Hill, NC 


The Osteomucoperiosteal Flap in the Repair 
of Cerebrospinal Fluid Rhinorrhea 


At the annual meeting of the American Academy of 
Otolaryngology-Head and Neck Surgery, Washington, DC, 
Sept 25-29, 1988, Randall S. Yessenow, MD, and colleagues 
of the University of Iowa, Iowa City, reported their 20-year 
experience with the osteomucoperiosteal flap in the repair 
of cerebrospinal fluid rhinorrhea. They have treated 16 
patients with this technique; 14 cases were secondary to 
trauma, and the other two were spontaneous cerebrospinal 
fluid leaks. The technique is used for leaks of the cribri- 
form plate and fovea ethmoidalis. It is performed through 
an external ethmoidectomy incision and, essentially, con- 
sists of identifying the defect and swinging a flap consist- 
ing of the medial wall of the ethmoid sinus (many would 
feel that this is essentially the middle turbinate) to cover 
it. Nasal packing is left in place for ten days, beginning the 
removal on postoperative day 7 and slowly removing the 
pack over the ensuing three days. They reported complete 
success without appreciable morbidity or mortality, and 
pointed to the lesser morbidity of this procedure when 
compared with an intracranial approach.—MArK C. 
WEISSLER, MD, Chapel Hill, NC 
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Lire is Your MOST 
VALUABLE POSSESSION. 


PASS IT ON. 
Of all the fiches you could 


leave to your family, the 
most precious is the gift of 
life. Your bequest to the 
American Heart Association 
assures that priceiess legacy 
by supporting research into 
heart disease prevention. 


To learn more about the 
Planned Giving Program, 
call us today. It’s the first 
step in making a memory 
that lasts beyond a lifetime. 


WERE FIGHT NG FOR 
YOUR LIFE 


Americcn Heart 
Association 


This space prowded as apublic service. 


Full-time Assistant Clinical Professor of Surgery (Otolar- 
yngology), University of California, San Diego, School of 
Medicine, beginning July 1, 1989. 


The Division of Otolaryngology/Head & Neck Surgery is 
seeking a full-time clinical academic surgeon with 
demonstrated expertise in head and neck microvascular 
surgery. 


Qualifications include board certification in Otolaryngol- 
ogy and licensure in California. A fellowship in head and 
neck surgery with emphasis on microvascular tech- 
niques is preferred. Responsibilities include general 
otolaryngology patient care, teaching and research. 
Salary is based on UC pay scale. 


Send curriculum vitae, publications and the names and 
addresses of 5 references to: 


Jeffrey P. Harris, M.D., Ph.D. 
Chief, Division of Otolaryngology 
H-895, 225 Dickinson Street 
San Diego, CA 92103 

(619) 543-5910 


The University of California, San Diego, is an equal 
opportunity /affirmative action employer. 


Closing date: January 31, 1989 


ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the Institute of 
Otorhinolaryngology and Communicative Disorders, The 
Neurosensory Center of Houston. 


March 31, April 1 and 2, 1989 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians’ course stresses practical aspects of 
test technique, and the physicians’ course stresses clinical 
applications. Audiologists may take a specially scheduled 
program which includes parts of both the techniques and in- 
terpretation course. The courses rely heavily on tutorial 
teaching methods to allow ample opportunity for supervised 
trial-and-error learning. 


A report of each technician trainee’s performance, including 
examination scores and an evaluation of technical com- 
petence, will be given the trainee and the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and Staff 


Tuition: $395.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, The 
Methodist Hospital, 6565 Fannin, Houston, Texas 77030 
(713) 799-5925. 
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TEMPORAL BONE SURGICAL DISSECTION COURSES — 1989 


Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equi pme 
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E 1989 se 21-26, T 
March 12-17, 1989 July 9-14, 1989 
April 9-14, 1989 October 1-6, 1989 


Physicians $975.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 • (213) 483-4431 


ENT SURGERY 


BOSTON, MASSACHUSETTS 
2 Positions The University of Chicago 
5th Annual Winter Conference 


e Private Practice « Teaching 
CURRENT TOPICS IN ENT AND 
e Medical School Affiliate + Hospital Based FACIAL PLASTIC SURGERY 


MEN | MARCH 19-25, 1989 - VAIL, COLORADO 
Due to very special circumstances, we have been 


retained by a major 350-bed teaching hospital to identify 
two ENT specialists who wish to assume an existing 
urban practice in an exciting teaching environment. The 
positions can be filled immediately or we can wait for the 
June 1989 graduates. The ideal configuration would be 
two graduating or recent graduates who would move 


Course Director 
William R. Panje, M.D., F.A.C.S. 


This course is designed to present new and practical ways 
of managing day to day ENT-facial-plastic surgery 
problems. Experts from the various ENT subspecialties 
as well as dentistry form the faculty for this 
relaxing but informative meeting. 


together and/or who know each other's clinical work. We 
seek physicians from an outstanding ENT Surgery 
program, preferably university based. Salary, benefits, 
office, malpractice, relocation, and total suppport will be 


provided until a fee-for-service arrangement can be The conference will be held at Marriott's Mark Resort, 
viably arranged. one of Vail's most exciting and luxurious hotels, 

where in addition to skiing, you can enjoy the indoor 
To Appty: All suitable candidates should reply in strict swimming pool, racquetball courts and sauna. 


confidence to: 

For further information, contact: 
Daniel Stern, President The University of Chicago 

The Medical Center East, Suite 240 NAPR Center for Continuing Medical Education 
211 North Whitfield Street (312) 702-1056 


Pittsburgh, Pennsylvania 15206 reese 
Nai Kasei of 


800-438-2476 / FAX 41 2-363-6032 Physician Recruiters 
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The Proven Performer 
E-MYCIN® 


brand of erythromycin base 
enteric-coated tablets 
250 mg/333 mg 


INDICATIONS AND USAGE: Streptococcus pyogenes (Group A 
beta hemolytic streptococcus): For upper and lower respiratory tract, 
skin, and soft tissue infections of mild to moderate severity. Injectable 
benzathine penicillin G is considered by the American Heart Associ- 
ation to be the drug of choice in the treatment and prevention of 
streptococcal pharyngitis and in long-term prophylaxis of rheumatic 
fever. When oral medication is preferred for treatment of the above 
conditions, penicillin G, V, or erythromycin are alternate drugs of 
choice. When oral medication is given, the importance of strict 
adherence by the patient to the prescribed dosage regimen must be 
stressed. A therapeutic dose should be administered for at least 10 
days. Alpha-hemolytic streptococci (viridans group): Although no 
controlled clinical efficacy trials have been conducted, oral erythro- 
mycin has been suggested by the American Heart Association and 
American Dental Association for use in the prophylaxis against bac- 
terial endocarditis in patients hypersensitive to penicillin who have 
congenital heart disease or rheumatic or other acquired valvular 
heart disease when they undergo dental procedures and surgical 
procedures of the upper respiratory tract. Erythromycin is not suita- 
ble prior to genitourinary or gastrointestinal tract surgery except as 
described under DOSAGE AND ADMINISTRATION (see full 
prescribing information). NOTE: When selecting antibiotics for the 
prevention of bacterial endocarditis the physician or dentist should 
tead the full joint statement of the American Heart Association and 
the American Dental Association. Staphylococcus aureus: For 
acute infections of skin and soft tissue of mild to moderate severity. 
Resistant organisms may emerge during treatment. Streptococcus 
pneumoniae (Diplococcus pneumoniae) For upper respiratory 
tract infections (eg, otitis media, pharyngitis) and lower respiratory 
tract infections (eg, pneumonia) of mild to moderate degree. Myco- 
plasma pneumoniae (Eaton agent, PPLO): For respiratory infections 
due to this organism, Hemophilus influenzae: For upper respiratory 
tract infections of mild to moderate severity when used concomit- 
antly with adequate doses of sulfonamides. Not all strains of this 
organism are susceptible at the erythromycin concentrations ordi- 
narily achieved (see appropriate sulfonamide labeling for prescribing 
information). Treponema pallidum: Erythromycin is an alternate 
choice of treatment for primary syphilis in patients allergic to the 
penicillins. In treatment of primary syphilis, spinal fluid examinations 
should be done before treatment and as part of follow-up after 
therapy. Corynebacterium diphtheriae and C. minutissimum: As 
añ adjunct to antitoxin, to prevent establishment of carriers, and to 
eradicate the organism in carriers. In the treatment of erythrasma. 
Entamoeba histolytica: |n the treatment of intestinal amebiasis only. 
Extraenteric amebiasis requires treatment with other agents. Listeria 
nocytogenes: Infections due to this organism. Neisseria gonor- 
ae: Erythromycin lactobionate for injection in conjunction with 
erythromycin base orally, as an alternative drug in treatment of acute 
pelvic inflammatory disease caused by N. gonorrhoeae in female 
patients with a history of sensitivity to penicillin. Before treatment of 
gonorrhea, patients who are suspected of also having syphilis should 
have a microscopic examination for T. pallidum (by immunofluor- 
escence or darkfield) before receiving erythromycin, and monthly 
serologic tests for a minimum of 4 months. Chlamydia trachomatis: 
Erythromycins are indicated for treatment of the following infections 
caused by Chlamydia trachomatis: conjunctivitis of the newborn, 
pneumonia of infancy, urogenital infections during pregnancy. When 
tetracyclines are contraindicated or not tolerated, erythromycin is 
indicated for the treatment of uncomplicated urethral, endocervical, 
or rectal infections in adults due to Chlamydia trachomatis. Borde- 
tella pertussis: Erythromycin is effective in eliminating the organism 
from the nasopharynx of infected individuals, rendering them nonin- 
fectious. Some clinical studies suggest that erythromycin may be 
helpful in the prophylaxis of pertussis in exposed susceptible individ- 
uals. Legionnaires Disease: Although no controlled clinical efficacy 
studies have been conducted, in vitro and limited preliminary clinical 
data suggest that erythromycin can be effective in treating Legion- 
naires Disease. CONTRAINDICATIONS: Erythromycin is con- 
traindicated in patients with known hypersensitivity to this antibiotic 
WARNING: Usage in pregnancy: Safety for use in pregnancy has 
not been established. PRECAUTIONS: Erythromycin is principally 
excreted by the liver. Caution should be exercised in administering 
the antibiotic to patients with impaired hepatic function. There have 
been reports of hepatic dysfunction, with or without jaundice, occur- 
ring jn patients receiving oral erythromycin products. Nevertheless a 
thorough evaluation of the jaundice should be performed. ADVERSE 
REACTIONS: The most frequent side effects of erythromycin 
preparations are gastrointestinal, such as abdominal cramping and 
discomfort, and are dose related. Nausea, vomiting, and diarrhea 
occur infrequently with usual oral doses. During prolonged or 
repeated therapy, there is a possibility of overgrowth of nonsuscepti- 
ble bacteria or fungi. If such infections occur, the drug should be 
discontinued and appropriate therapy instituted. Mild allergic reac- 
tions such as urticaria and other skin rashes have occurred. Serious 
allergic reactions, including anaphylaxis, have been reported. There 
have been isolated reports of reversible hearing loss occurring 
chiefly in patients with renal insufficiency and in patients receiving 
high doses of erythromycin. DOSAGE AND ADMINISTRATION: 
E-MYCIN® (erythromycin base) Tablets are well absorbed and may 
be given without regard to meals. Adults: The usual dose is 250 mg 
four times daily or 333 mg every 8 hours. TREATMENT OF OVER- 
DOSAGE: Allergic reactions associated with acute overdosage 
should be handled in the usual manner—thatis, by the administration 
of adrenalin, corticosteroids, and antihistamines as indicated and the 
prompt elimination of unabsorbed drug, in addition to all needed 
supportive measures. HOW SUPPLIED: E-MYCIN® (erythromycin 
base) Tablets are available in the following strengths, colors and 
sizes: 250 mg orange—Bottles of 40, 100, and 500, Unit Dose Pkg of 
100.333 mg white—Bottles of 30, 100 and 500, Unit Dose Pkg of 100. 
Store at controlled room temperature, 15°-30°C (59°-86°F). 
Caution: Federal (USA) law prohibits dispensing without prescrip- 

tion, Sée full prescribing information for additional information. 

The Boots Company (USA) Inc., Lincolnshire, Illinois 60069 

11/22/88 


1 Data on file, Boots Pharmaceuticals, Inc. 





OREGON 


Excellent opportunity for Board 
Certified/Eligible otolaryngologist 
to join large multispecialty group in 
Portland area. New associate will 
join ten otolaryngologists who pro- 
vide care to 325,000 members of 
Kaiser Permanente, Northwest 
Region. Beautiful recreation area 
with easy access to mountains and 
beaches. Competitive financial 
package; shareholder eligibility 
after two years. Please forward 
inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 


Western Pennsylvania 


OTOLARYNGOLOGIST 


e Exchange urban hassles for 
advantages of community 
practice 


Join university-trained ENT 
in practice 14 years 


High volume head and neck 
surgery 
Good access to university 


for CME — 50 miles from 
Pittsburgh 


Very competitive salary 
and benefits — potential to 
become a shareholder in 
the corporation 


Write or call Mr. WIiLson Ross: 


Daniel Stern and Associates i 


Suite 240 The Medical Center East 
211 North Whitfield Street 
Pittsburgh, PA 15206 
800/438-2476 
412/363-9700 (In PA) 
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YNATAN-S $y 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


on 
RYNATAN?® is an antihistaminic/decongestant combination available for oral administration as 
Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, methyicellu- 
lose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glycerin, kao- 
lin, magnesium aluminum silicate, methylparaben, pectin, purified water, saccharin sodium, 
sucrose. 


Clinical Pharmacology 
RYNATAN combines the sympathomimetic decongestant effect of phenylephrine with the anti- 
histaminic actions of chlorpheniramine and pyrilamine. 


Indications and Usage 

RYNATAN is indicated for symptomatic relief of the coryza and nasal congestion associated 
with the common cold, sinusitis, allergic rhinitis and other upper respiratory tract conditions. 
Appropriate therapy should be provided for the primary disease. 


Contraindications 
RYNATAN is contraindicated for newborns, nursing mothers and patients sensitive to any of 
the ingredients or related compounds. 


Warnings 

Use with caution in patients with hypertension, cardiovascular disease, hyperthyroidism, 
diabetes, narrow angle glaucoma or prostatic arabe t Use with caution or avoid use in 
patients taking monoamine oxidase (MAO) inhibitors. This product contains antihistamines 
which may cause drowsiness and may aan additive central nervous system (CNS) effects 
with alcohol or other CNS depressants (e.g., hypnotics, sedatives, tranquilizers). 


Precautions 

General: Antihistamines are more likely to cause dizziness, sedation and hypotension in 
elderly patients. Antihistamines may cause excitation, particularly in children, but their combi- 
nation with sympathomimetics may cause either mild stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or op le 
potentially hazardous activities requiring alertness, such as driving a car or operating machin- 
ery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects of anti- 
histamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal studies have been 
performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies have not 
been conducted with RYNATAN. It is also not Known whether RYNATAN can cause fetal harm 
when administered to a pregnant woman or can affect reproduction capacity. RYNATAN 
should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions 

Adverse effects associated with RYNATAN at recommended doses have been minimal. The 
most common have been drowsiness, sedation, dryness of mucous membranes, and gastro- 
intestinal effects. Serious side effects with oral antihistamines or sympathomimetics have 
been rare. 


Overdosage 

Signs and symptoms: May vary from CNS depression to stimulation (restlessness to convul- 
sions). Antihistamine overdosage in young children may lead to convulsions and death. 
Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be taken 
against aspiration especially in infants, children and comatose patients. If gastric lavage is 
indicated, isotonic or half-isotonic saline solution is preferred. Stimulants should not be used. 
If hypotension is a problem, vasopressor agents may be considered. 


Dosage and Administration 

Administer the recommended dose every 12 hours. 

RYNATAN® Tablets: Adults — 1 or 2 tablets. 

RYNATAN® Pediatric Suspension: Children over six years of age —5 to 10 mL (1 to 2 tea- 
spoonfuls); Children two to six years of age —2.5 to 5 mL (2 to 1 teaspoonful); Children under 
two years of age —Titrate dose individually. 


How Supplied 

RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in bottles of 100 (NDC 0037- 
0713-92) and 500 (NDC 0037-0713-96). 

RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. bottles (NDC 
0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — above 
40°C (104°F). 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 15°C- 
30°C (59°F—86°F); protect from freezing. 

*Patent pending. 

RYNATAN®-S is the combination of RYNATAN® Pediatric Suspension (4 fl. oz.) and a 10 mL, 
calibrated, oral syringe. 


WALLACE LABORATORIES 
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CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
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PEDIATRIC 
OTOLARYNGOLOGY 
FELLOWSHIP 


July 1, 1990 


Children’s Hospital 
Boston, MA 


Contact: 


Gerald B. Healy, M.D. 
Children’s Hospital 


300 Longwood Avenue 
Boston, MA 02115 


OTOLARYNGOLOGIST 


CALIFORNIA: BC/BE Otolaryngologist 
with expertise in Otolaryngology, Head 
and Neck Surgery and Facial Plastic 
Reconstruction Surgery to join a well 
established rapidly growing 31-M.D. 
multispecialty Group, located 45 miles 
from San Francisco and 20 minutes 
from Napa Valley. Interest in Allergy 
and/or Pediatric Otolaryngology desir- 
able. Growing community serving 
140,000. Large modern office build- 
ing, fully equipped with RPT, X-ray, 
Clinical Laboratory, Urgent Care and 
Ambulatory Surgery Department. 
Patients include both fee-for-service 
and prepaid Health Plans. Attractive 
compensation and benefits. Malprac- 
tice provided. Applicant must have or 
be eligible for licensure in California. 


Send C.V. to: 

Dominic Scolaro, Executive Director 
Caller Box 4020 

Fairfield, CA 94533 

(707) 426-3911 











edema anc to promote sinus drainage and aeration 
includes...oral decongestants.” 
Good thing there’s ENTEX®. Exactly what sinusitis 


When a cold progresses to sinusitis, there’s one 
sure Way patænts can make matters even worse: 
drying antihistamines. In sinusitis, “Antihista- 





mines are net helpful and should not be used since 
they interfere with cilial function and lead to further 
mucous inspissation, unless an allergic etiology is 
certain.” “Supportive therapy to reduce intranasal 


and bronchitis patients need: A decongestant — so 
breathing is easy again. A moisturizing expectorant 
—so tight chests can feel normal again. No 
antihistamines — so there’s no drying or drowsiness. 
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Each 5 mi (one teaspoonful) con sape 

PHENYLEPHRINE HYDROCH OR'CE mg 
PHENYLPROPANOL AMINE HYDROE >4LORIDE 20 mg 
GUAIFENESIN 100 mg 
ALCOHOL 


EHET owed and drainage...without drying or drowsiness. 


TAIFE NESI 


N-A SPECIAL BASE TO PROVIDE A PROLONGED 
HERAPEUTICEFFECT 


Reference Please see next page for brief summary of prescribing information 
© 1988 NEPI 


l. Stankiewicz JA: Sinusitein Rake! RE (ed): Conn’s Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165. 
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 entex La 


PHENYLPROPANOLAMINE HCI 75mg 
GUAIFENESIN. hea 400 mg 


IN A SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT. 








Each 5 mi (one teaspoonful) contains: 

PHENYLEPHRINE HYDROCHLORIDE 5mg 
PHENYLPROPANOLAMINE HYDROCHLORIDE 20 mg 
GUAIFENESIN. ; 100 mg 
ALCOHOL. . ares 5% 


Before Sealing or PETEN 
see package circular for full product information. 
The following is a brief summary. 


INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 
associated with nasal congestion and viscous mucus in the lower respiratory 
tract. 

CONTRAINDICATIONS: Entex is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral vas- 
cular disease, increased intraocular pressure, hyperthyroidism, or prostatic 
hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew 
Entex LA tablets prior to swallowing 

Drug Interactions: Entex should not be used in patients taking monoamine 
oxidase inhibitors or other sympathomimetics. 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5-hydroxyindole- 
acetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA). 

Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with Entex. It is also not known whether Entex can cause fetal 
harm when administered to a pregnant woman or can affect reproduction 
capacity. Entex should be given to a pregnant woman only if clearly needed. 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants, a decision 
should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
children below the age of 6 have not been established. 

Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
age of 2 have not been established. 

ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation, These reac- 
tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case perform gastric lavage 
using a large-bore tube. | indicated, follow with activated charcoal and a 
Saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time. 

DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (1⁄2) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing, 

Entex Liquid: Ali dosage should be administered four times daily (every 


6 hours). 

Children: 

2 to under 4 years . -V2 teaspoonful (2.5 ml) 
4 to under 6 years 1 teaspoonful (5.0 ml) 


6 to under 12 years... A teaspoontuls (7.5 ml) 
Adults and children 12 years of age and older: 
2 teaspoontuls (10.0 ml) 

HOW SUPPLIED: Entex LA is available as an orange, scored tablet coded 
with “ENTEX LA” on one side and “0149 0436” on the scored side. Entex 
Liquid is available as an orange-colored, pleasant-tasting liquid. 

Entex LA 

NDC 0149-0436-01 bottle of 100 

NDC 0149-0436-05 bottle of 500 

Entex Liquid 

NDC 0149-0414-16 16 FL. OZ. (1 Pint) bottle 

CAUTION: Federa! law prohibits dispensing without prescription. 

REVISED JULY 1988 (Entex LA) 

REVISED SEPTEMBER 1985 (Entex Liquid) 
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Norwich Eaton Pharmaceuticals, Inc. 
Norwich, New York 13815-0231 
A Procter & Gamble Company 


The Voice Foundation 


EIGHTEENTH ANNUAL SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
to be held at 
THE MANHATTAN SCHOOL OF MUSIC 
Morningside Heights 
New York City 
the week of June 4—9, 1989 


in association with 


Jefferson Medical College 


New York Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 
(212) 581-2530 





OTOLARYNGOLOGY ASSOCIATE 
WASHINGTON 


Busy, established Otolaryngologist is seeking an 
associate for his practice in Lakewood, located 45 
minutes from Seattle. Lakewood is the “Lake 
District” of South Puget Sound surrounded by the 
Olympic Mtns, the Cascades and Mt. Rainier which 


provide outstanding water and mountain recreation- 
al activities. Please respond to: 


Genie Latta 
Physician Recruitment 
Lakewood Hospital 
5702 100th St SW 
Tacoma, WA 98499-0998 
(206) 588-1711 





Twenty-second Annual 
1989 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


June 5-9, 1989 


Course Director: Douglas E. Dawson, M.D., Iowa City, Iowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Bruce W. Pearson, M.D., Jacksonville, Florida 


This ene-week course, designed for both residents and practicing head and neck surgeons, 
will previde a comprehensive review of the current techniques in the management and 
reconstruction of head and neck neoplasms. Areas covered will include treatment of salivary 
glance, oral cavity, laryngeal, and thyroid carcinomas. Cadaver dissection under the 
supervision of the faculty to include practical applications of myocutaneous flaps will be 
offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck Cancer 
and Eeconstructive Surgery for Nurses will be given June 5-8, 1989. 


Fee $1,000 
Resicents with a letter from department head will receive a 50 percent reduction on their fee. 


Enrollment is strictly limited. 


For further information contact: fF Z 4 9 2 
$ 


Marilyn Broxey 
Department of Otolaryngology — Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, Iowa 52242 
319/356-2166 





Fifth Annual 
1989 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


June 5-8, 1989 


Guest Faculty: M. Linda Workman, R.N., Ph.D. 
Cincinnati, Ohio 


This *our-day nursing course will present the comprehensive management of patients with 
head and neck cancer. Topics covered will include current treatment regimes, nursing 
intersentions, and psychological and social considerations. A concurrent course in Head and 
Neck Cancer and Reconstructive Surgery for Physicians will be given June 5-9, 1989. 


Fee: $200 
CEUs—3.0 
Enrollment is strictly limited. 


For further information contact: KEE 
ic me 


y : d , 
Marilyn Broxey Ge T, 


i> 
Department of Otolaryngology —Head and Neck Surgery / © 


The University of lowa Hospitals and Clinics Ae \ ee "Ae 3 ios 
Iowa City, lowa 52242 AN \ P of 


319/356-2166 NE Mile IR CNS 
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GEORGE A. SISSON, SR, MD, SECTION EDITOR 
Northwestern University Medical School, Chicago 





The Cutting Edge 





A well-established concern when performing an emer- 
gency tracheostomy for obstructive laryngeal and hypo- 
pharyngeal cancer is the risk of developing stomal recur- 
rence following total laryngectomy. In an attempt to 
combat this problem, Drs J. Breneman, A. Bradshaw, and 
B. Aron, Department of Radiology, University of Cincin- 
nati College of Medicine, administered a short course of 
prelaryngectomy irradiation to patients requiring emer- 
gency tracheostomy for such tumors. Twenty-one patients 
were treated after emergency tracheostomy with a course 
of irradiation that usually consisted of 20 Gy delivered in 
five fractions, followed by laryngectomy in one or two 
days. Sixteen patients also received postoperative radio- 
therapy of some type. Follow-up of 18 assessable patients 
revealed only two (11%) stomal recurrences. However, 
local recurrences were seen in 11 patients (61% ), which is 
higher than reported in most series of similar tumors. The 
most likely explanation for this seems to be that the 
short-course preoperative irradiation prevented the 
administration of adequate postoperative irradiation for 
residual disease that was usually present after surgery. 
Apparently a more efficacious treatment policy would be a 
planned course of moderate- to high-dose postoperative 
irradiation that could sterilize tumor in the entire locore- 
gional area, including the stoma.—SHAN R. BAKER, MD, 
Ann Arbor, Mich 





American Society for Head and Neck 
Surgery Presidential Address, Boston, 
Aug 3, 1988 





I would like to begin my comments by expressing my 
deep appreciation to all of you who have contributed in so 
many ways to the American Society for Head and Neck 
Surgery during the past year. This is a vibrant, dynamic 
organization that is only now beginning to grow toward its 
true destiny. Our foundation is solid, and an exciting 
future lies before us. It has been an honor to serve as your 
president—I thank you all for entrusting me with this 
important responsibility. 

I believe our society to be on the threshold of a very 
exciting period of expansion, and I believe that, in the same 
way, and for many of the same reasons, the field of head 
and neck oncology will make major strides in the next 
decade or two. We have assembled here to learn from each 
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other, to explore new avenues of treatment and research, 
all in the interests of a single objective, to provide better 
care for our patients. 

The head and neck would appear to offer several unique 
advantages to investigators who study the basis of cancer 
development and treatment. The ease with which we can 
have access to the tumor and the regional lymphatics for 
clinical examination and biopsy increases the accuracy of 
clinical staging, and facilitates the detection of recur- 
rences at a time when successful additional treatment is 
still possible. In addition, methods of treatment that are 
available today allow us to precisely shape our treatment 
fields or surgical resection to the specific needs of individ- 
ual patients, while sparing essential structures and organ 
systems. This had resulted in higher survival rates than 
for squamous cell carcinoma in most other sites of the 
body. 

Should we not, therefore, utilize squamous cell carcino- 
ma of the head and neck as a study model to investigate the 
basic biologic mechanisms of cancer throughout the body? 
When one adds other major sites of largely squamous cell 
carcinoma such as the lung, bladder, and cervix to the head 
and neck, one includes approximately 260000 new cases 
annually, or approximately 27% of all new cases of cancer. 
The head and neck may represent the best opportunity for 
investigators to understand squamous cell carcinoma, and 
to develop innovative and more effective treatment meth- 
ods, some of which may be applicable to other sites and 
solid tumors as well. 

As we look to the future, I suggest that we focus our 
attention and direct our efforts toward the following 
goals: 

1. Expand the number and depth of basic investigators 
working in the region of the head and neck. Such investi- 
gators represent the lifeblood of future advances in head 
and neck oncology, and must continue to be our top 
priority. 

2. Develop improved methods of cancer prevention. Pre- 
vention of cancer is clearly superior to treating established 
tumors, and should be a high priority for our research 
efforts. Several of the biologic mechanisms discussed this 
week offer the promise of assisting in the prevention of 
some types of tumors. 

3. Develop improved methods of detecting cancer at an 
early stage, and of predicting the biologic behavior of a 
given tumor within an individual host patient. This would 
allow us to detect tumors at a time that successful 
treatment is far more likely, and to design a treatment 
strategy that meets, but does not exceed, the needs of 
individual patients. 
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4. Develop more effective methods of treating the sys- 
temic spread ef carcer. Future improvement in survival 
rates is dependent on accomplishing this. 

5. Develop improved methods of rehabilitation of these 
patients, including not only the physical restoration of 
function, but also assisting the patient in dealing with 
psychological needs. This requires a truly interdisciplinary 
approach to patient management. 

6. Develop a multidisciplinary organization that will 
regularly bring together all of the specialties that are 
involved in treating head and neck cancer, all on an equal 
basis. We whe deal with head and neck oncology are only a 
very small greup within medicine, and we should not allow 
the separation among disciplines to continue. Why not 
have a single organization that is open to all persons, 
regardless ef discipline, who are actually involved in head 
and neck eneelogy* This would allow basic scientists, 
otolaryngologists, general surgeons, plastic surgeons, radi- 
ation oncologists, medical oncologists, pathologists, and 
any other individuals from this country or abroad who are 
actively involved to?oin together to share information and 
to learn from one another. Clearly, our patients would be 
the beneficiaries.of such an organization. I urge you to give 
this very careful consideration.—CHARLES J. KRAUSE, MD, 
Ann Arbor, Mich 


1. National Cancer Imstitute: 1987 Annual Cancer Statistics Review 
Including Caneer Trends: 1950-1985. Bethesda, Md, National Institutes of 
Health publication No. 88-2789. 





Chiron Speaks: Second International 
Conference on Head and Neck Surgery 





For the recent, and wonderful, Second International 
Conference on Head and Neck Cancer held last August in 
Boston, the entire membership of the American Society for 
Head and Neek Surgery and others attending are especial- 
ly indebted to the Conference Chairman Willard E. Fee, Jr, 
MD, recent Past-President Charles J. Krause, MD, and 
members Robert W. Cantrell, MD, Helmuth Goepfert, MD, 
Jerome C. Goldstein, MD, Eugene N. Myers, MD, and 
Elliott Strong, MD. This successful meeting not only 
offered attendees “state-of-the-art” information relative 
to all aspects.of head and neck oncology and shared input 
from international guests, but also, and most importantly, 
assured us that a Third International Conference will be 
held. Although plams are already under discussion and 
many actively projected, suggestions are still encour- 
aged. 

Our Publications Chairman, Paul Ward, MD, is refining 
the 1988 manuseripts for early publication, which should 
help attendees to recall specific and outstanding papers. I 
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urge those who did not attend to make early reservations 
for the “Proceedings,” since there is a limited offering. The 
new Boston Hynes Convention Center, located in close 
proximity to the Sheraton-Boston Hotel and Towers, 
proved to be an excellent selection even though there were 
minor inconveniences since a portion of this new and 
luxurious Center was still being completed. Since the 
program ‘illed up early, many of the overflow papers were 
presented as “posters” and these proved to be unusually 
informative and educational, because, in most instances, as 
was obvicus, the creators of the posters had spent a great 
deal of time on their preparation. It seemed to many that, 
today, poster exhibits are becoming even more important 
than in the past. 

One highlight of the meeting was the presentation of 
certificates to physicians who had completed advanced 
training in a head and neck fellowship approved by the 
Joint Council of the Society of Head and Neck Surgeons 
and the American Society for Head and Neck Surgery. 
John Lore, MD, Chairman of the Joint Council Committee, 
and President Krause made these presentations to 30 or 
more surgeons. Because the committee, which consists of 
members from both Societies, spent many painstaking 
hours preparing this beautiful certificate, there was an 
obvious backlog of candidates. It is anticipated that 
approximately 15 certificates, at the most, will be awarded 
annually. The Third International Conference on Head and 
Neck Cancer will be held in San Francisco, July 26-30, 1992. 
The Conference Chairman is Charles W. Cummings, MD, 
Department of Otolaryngology, University of Washington, 
Seattle, WA 98195. 


MEMBERSHIP CONTINUES TO GROW RAPIDLY 


As of Aug 2, 1988, the Secretary reported that we have a 
total membership of 655 members. Five hundred thirty- 
five are active, 38 are seniors, 26 are associate fellows, 53 
are corresponding fellows, and there are three honorary 
fellows. 


IN MEMORIAM 


De Graaf Woodman, MD, one of our early members, died 
recently at 93 years of age. Dr Woodman was well known 
for his innovative arytenoidectomy procedure that cor- 
rected many airway problems resulting from bilateral 
adductor paralysis. The last meeting he attended was the 
Denver meeting in 1987. 


BY-LAW CHANGE 


Because of the press of business for the Secretary, the 
by-laws were changed at the recent Boston meeting to 
permit the designation of a “Secretary-Elect” when the 
Secretary can no longer be elected to an additional term of 
office. The Secretary-Elect will serve concurrently during 
the Secretary’s final year of office.— GEORGE A. SISSON, SR, 
MD, Chicago 
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For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


From the proceedings of the 11th Symposium: 
Care of the Professional Voice held in 1982 to the 
14th Symposium held in 1985, transcripts of each 
symposium are published in two volumes: one 
volume contains the Scientific Papers presented at 
the symposium, the second volume contains the 
pedagogic and medical material. 

Available in sets or individually. 


Symposium proceedings from 1986 are published 
in the official journal publication of The Voice 
Foundation, Journal of Voice, available from 
Raven Press, 1185 Avenue of the Americas, 

New York, NY 10036. Published quarterly. 
Subscription price: 

Individuals — $64.00 (U.S.) $76.00 (Non-U.S.) 
Institutions — $77.00 (U.S.) $89.00 (Non-U.S.) 
Single copy — $23.00 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 


Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 
42pp. Softbound $15.00 U.S. 


AUDIO VISUAL CASSETTES 


From Vocal Cord Vibration by Minoru Hirano, 
M.D. to Basic Concepts Pertaining to Voice 
Disorders by G. Paul Moore, Ph.D. The Voice 
Foundation offers an impressive selection of audio 
visual cassettes that cover a variety of voice-related 
topics. Available in 3 sizes: 3⁄4” U-Matic, %2" VHS & 
%2" Beta. All sizes in NTSC and PAL-SECAM format. 


— NEW! — 


Performers and Voice Fatigue 
by Jean Abitbol, M.D. 


A didactic physiological presentation on vocal 
fold mechanisms relating to medical problems of 
chronic vocal fatigue especially affecting per- 
formers. 25 minutes color and sound $65.00 U.S. 
(NTSC) $125.00 U.S. (PAL-SECAM) 


Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, 
Ph.D., David W. Brewer, M.D. 


20 minutes $65.00 U.S. 


For more detailed information on publications and 
audio visual cassettes available from The Voice 
Foundation, please write: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 
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KAISER PERMANENTE 
Good People. Good Medicine 


NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc. 
Stockton Medical Offices is a prepaid 
group practice seeking Board Certi- 
fied/Board Eligible Otolaryngologists 
interested in building a department. 
Positions available immediately and in 
1989 


Direct letter of introduction and cur- 
riculum vitae to: 


Frederic D. Baker, M.D. 
Physician-in-Charge 
1305 Tommydon St. 
Stockton, CA 95210 


* OTOLARYNGOLOGY 
OPPORTUNITY * 


Three-physician ENT group 
seeks a fourth associate. Group 
covers all phases of modern otolar- 
yngology and performs all major 
head and neck surgery with the 
exception of skull-based surgery. 
Busy, high volume practice with 
varied patient population. Competi- 
tive compensation and benefits 
package. 

Group is active staff at Hamot 
Medical Center, 500-plus bed 
teaching hospital and regional 
referral center. 


For more information please con- 
tact: 


Danette Mazur 
Director, Physician Recruitment 
Hamot Medical Center 
201 State Street 
Erie, PA 16550 
814/870-7045 








Applications are now being taken for 
the Tenth annual Morris Fishbein 
Fellowshypein Medical Journalism 
sponsored 3y the American Medical 
Associatior . Physicians interested in 


A nnouncing 





making a substantial commitment to 


medical journalism are invited to apply 
for this full-time one-year fellowship 
program. 





Work With JAMA The successful 
candidate will work with the editorial 
and producion staff of The Journal 
of the Ameican Medical Association 
in all facets of editing and publishing 
a major we=kly medical journal. At 
the compie-ion of the program, it is 
expected that the candidate will be 
proficient ia all aspects of manuscript 
selection, isue makeup, copy editing 
and styling art and layout of articles, 
issue plannmg and managing, in addi- 
tion to the many other elements of 
journal paHlicatiom. He/she will also 
be conversant with marketing and 
advertisinggprocecures. 


Publishing The candidate must have 
proved wrrang ability at the time of 
application for he/she will be required 
during the course of the year to pre- 
pare such articles tor publication as 
may be assezned. Although the fellow 
will work under the supervision of a 
physician-etitor, ability to work inde- 
pendently i- a must. Ability to use a 
resource lsbrary isa strong plus. 


Specialty Journal Opportunity In 
addition to The Journal of the Ameri- 
can Medical Association, the Fishbein 
Fellow will receive special insight into 
the different aspects of publishing a 
major specialty journal on a monthly 
timetable. 


Stipend A stipend of $30,000 will be 
to cover the l-year period. 
Application Forms For an application 
blank, please write to: Helene M. 


Cole, MD, Senior Editor, Director, 
Department of Editorial Affairs, 


Journal of the American Medica! 


Association, 535 N. Dearborn St., 
Chicago, IL 60610. 


Deadline For Applying Completed 
applications should be forwarded as 
soon as possible and must be received 
no later than January 15, 1989. The 
successful candidate will be notified 
by March 31, 1989. 


The Tenth Annual 
American Medical Association 


Morris 
Fishbein 
Fellowship 


July 1, 1989 through 
June 30, 1990 
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Statement on Cochlear Implants 


Consensus Devepment Panel 


Sr the development of cochlear 
implants m the 1560s, more than 
3000 persens—childrea and adults— 
have been imp.anted with a variety of 
these devices Controversy exists on 
several issues. including determina- 
tion of appropriate candidates, selec- 
tion of a singie-channei or multichan- 
nel device, satable preimplantation 
and postimplantation assessments, 
and rehabilitadon precedures. 

Some investegators have claimed a 
spectacular resurn of hearing in deaf 
persons witt cochlear implants. 
Unfortunately to date, no person can 
be documented to have had normal 
hearing restemed by this device. On 
the other hane, the cochlear implant 
does provide «ignificant benefits for 
some in a vari=ty of ways. 

Currently, we do not have the 
degree of uneerstanding of disease 
mechanisms and disorders of function 
for hearing disorders that is common 
to other humaa organs and functions. 
This is partly because the organ of 
hearing is encased in bone and cannot 
be visualized during lfe. In addition, 
there are only limited numbers of 
laboratories amd scientists qualified 
to prepare amd evalmate specimens 
obtained after death. These methods 
are the essentials by which great 
strides have sen mace for disorders 
of other orgams and systems. 

Further, im our eforts regarding 
disorders of «s#mmunication, particu- 
larly those related te language, we 
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must not discount possibilities of new 
medical, surgical, and technological 
methods. 

The charge of this panel, however, 
is appropriately restricted to the 
development of a consensus regarding 
five questions related to cochlear 
implants. These are addressed sepa- 
rately for adults and children because 
of special considerations necessary for 
the developing child. (A section on 
special considerations for children 
follows diseussion of the fourth ques- 
tion.) 

1. Who is a suitable candidate for a 
cochlear implant? 

2. What are the advantages and 
disadvantages of the different types 
of cochlear implants? 

3. How effective 
implants? 

4. What are the risks and limita- 
tions of cochlear implantation? 

5. What are the important direc- 
tions for future research? 

To address these questions, the 
National Institute of Neurological and 
Communicative Disorders and Stroke 
and the Office of Medical Applications 
of Research of the National Institutes 
of Health (NIH) convened a Consen- 
sus Development Conference on Coch- 
lear Implants in Bethesda, Md, on 
May 2 to 4, 1988. Cosponsors of the 
conference were the National Insti- 
tute on Aging and the National Insti- 
tute of Child Health and Human 
Development of the National Insti- 
tutes of Health, the Food and Drug 
Administration, and the Veterans 
Administration. After a day and a 
half of presentations by experts and 
discussion by the audience, a consen- 
sus panel drawn from specialists and 


are cochlear 
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generalists from the medical profes- 
sion and related scientific disciplines, 
clinical investigators, and public rep- 
resentatives considered the evidence 
and came to the following conclu- 
sions. 

1. WHO IS A SUITABLE CANDIDATE 

FOR A COCHLEAR IMPLANT? 

Of the 15 million persons in the 
United States with significant hear- 
ing impairment, less than 1% are 
potential candidates for a cochlear 
implant. The selection of a specific 
person for a cochlear implant is not 
straightforward. There are no strict 
standardized criteria for accepting or 
rejecting a candidate. Traditionally, 
the cochlear implant subject has been 
a postlingually deafened adult who 
met certain audiologic, medical, and 
psychological criteria, which have dif- 
fered partially from ohe implant team 
to the next. In general, it has been 
considered crucial that the subject 
show no residual hearing (total hear- 
ing loss) and no significant benefit 
from a conventional hearing aid. 
These seemingly straightforward cri- 
teria have not always worked well in 
practice, and there have emerged dif- 
ferent definitions of “residual hear- 
ing” and “significant benefit from a 
hearing aid.” Needs and wishes of 
individual subjects are also signifi- 
cant variables for implant candidacy. 
Finally, the issue of candidacy is fur- 
ther complicated because it has not 
been possible, preoperatively, to pre- 
dict success of a cochlear implant in a 
specific person. 

Recognizing the uncertainty about 
the operational meaning of “residual 
hearing” and “successful hearing aid 
use,” potential conflicts between sub- 
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jects’ wishes and objective criteria, 
and the absence of prognostic tools 
with regard to specific implants, the 
following discussion attempts to spec- 
ify characteristics of adults who are 
potential users of cochlear implants. 
Because of the lack of data predicting 
the success of implants, the following 
stringent criteria are suggested. 


Audiologic Criteria 

Indications in favor of an implant 
are a profound sensorineural hearing 
loss bilaterally, aided thresholds 
greater than 60 dB HL, no correct 
responses on open-set speech recogni- 
tion, and a lack of substantial increase 
in lipreading with an appropriately 
fitted hearing aid. 

Electrophysiologic Criteria 


Measurement of electrical auditor 
brain-stem responses, as well as a 
middle- and long-latency evoked 
potentials, should be a basic compo- 
nent in candidate selection. The 
absence of neural responses to electri- 
cal stimulation may or may not prove 
to be a contraindication. 


Medical Surgical Criteria 


The usual candidate is a healthy, 
postlingually deafened adult. The 
medical history, physical examina- 
tion, and laboratory tests are used to 
include or exclude candidates and to 
assist the implantation team in plan- 
ning a total program, including audi- 
tory training. 

A number of possible complicating 
factors, including anatomic features, 
affect implantation of the device: pre- 
vious stapedectomy, temporal bone 
fractures, ossification of the cochlea, 
and congenital anomalies such as 
absence of the cochlea or auditory 
nerve. The question of candidacy 
should be reevaluated after preexist- 
ing ear problems such as eustachian 
tube dysfunction, chronic ear disease, 
and cholesteatoma have been 
treated. 


Psychophysical Criteria 


Although a number of psychophysi- 
cal data are available on implant sub- 
jects (temporal integration, gap detec- 
tion, forward masking, pitch, and 
loudness), none are considered critical 
in the candidacy issue. Rather, psy- 
chophysical data are critical to issues 


of efficacy and implant design. To 
date, preoperative psychophysical 
performance has not been a good pre- 
dictor of speech recognition perfor- 
mance. 


Psychological and Linguistic Criteria 


With respect to candidacy, most 
psychological testing is done for 
exclusionary reasons, usually mental 
retardation and psychiatric disor- 
ders. 

The Issue of New Criteria for 
Cochlear Implant Candidacy 


The field of cochlear implantation 
is changing rapidly, particularly in 
technology, assessment procedures, 
and the significant firsthand experi- 
ence of several groups of dedicated 
clinical investigators. One major 
result, which seems particularly 
noticeable as multichannel implants 
become more common, is exceptional 
performance by a small percentage of 
implantees on open-set tests of speech 
recognition. These results are truly 
encouraging and raise theoretical and 
practical questions. One theoretical 
question is “What is the upper limit 
on performance by cochlear implan- 
tees on open-set tests of speech recog- 
nition?” A practical question concerns 
the possibility of revising the criteria 
for candidacy. 

Consider the following example. A 
subject obtains open-set performance 
of 10% with a conventional hearing 
aid, and the expected (mean or medi- 
an) performance for similar subjects 
with a particular implant is 38%. Is 
the subject a suitable implant candi- 
date? This question has several 
important ramifications. Revision of 
current criteria should be considered 
only after a rigorously controlled trial 
with a small, select group of persons 
has been completed. Such rigor is 
required because of the unpredictabil- 
ity of success with an implant and the 
possibility of decreased performance 
in persons who have measurable pre- 
operative open-set speech recogni- 
tion. 

2. WHAT ARE THE ADVANTAGES 
AND DISADVANTAGES OF THE 
DIFFERENT TYPES OF COCHLEAR 
IMPLANTS? 


Cochlear implants can be catego- 
rized in at least three important ways. 
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Electrodes may be either inserted 
within the cochlea (intracochlear) or 
placed outside the cochlea (extracoch- 
lear); the signals may be transmitted 
through either one channel (single- 
channel) or several independent chan- 
nels (multichannel); and either only 
certain features of the speech signal 
may be transmitted (feature-extrac- 
tion), or the input signal may be 
transmitted to the electrodes without 
extracting specific speech cues (non- 
feature-specific). These methods of 
categorization are the most impor- 
tant. 

Cochlear implants also may be cate- 
gorized according to the types of 
electrodes used (eg, monopolar and 
bipolar), method of stimulation (eg, 
pulsatile and continuous), or signal 
transmission through the skin by 
wires (using a percutaneous plug) or 
by electromagnetic means. 

In an extracochlear implant, the 
electrodes may be attached to the 
round-window niche or, in some cases, 
to the promontory. Single-channel 
stimulation is more common in this 
form of implant. In an intracochlear 
implant, an electrode or electrode 
array is inserted into the cochlea. For 
multichannel operation, the electrode 
array is usually inserted quite deeply 
into the cochlea (toward the apex), 
whereas for single-channel operation, 
a short single-channel electrode that 
does not extend beyond the first bend 
in the cochlea can be used. Multiple- 
electrode arrays have been developed 
with as many as 22 electrodes that can 
be stimulated independently. Speech- 
feature processing typically involves 
extraction of the voice-fundamental 
frequency and formant frequencies 
and determination of whether the 
speech sound is voiced or voiceless. In 
non-feature-specific processing, the 
signals are usually transmitted 
directly to the electrodes without rad- 
ical transformation. In a multichan- 
nel system of this type, known as a 
filter-bank system, signals in differ- 
ent frequency bands are transmitted 
separately to different electrodes. 

Extracochlear stimulation, in con- 
trast to intracochlear stimulation, has 
the advantage that the procedure does 
not invade the cochlea and is revers- 
ible. The disadvantages of extracoch- 
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lear stimulation are narrower dynam- 
ic range, higner current density, and, 
concomitant-y, a greater potential for 
stimulating ether neural tissue, possi- 
bly resulting im facial nerve stimula- 
tion or vertigo: An additional concern 
is maintaining long-term contact 
between the externa! electrode and 
the round wmdow or promontory. 

The major advantages of intracoch- 
lear stimulacien are relative ease of 
placement (particularly for short elec- 
trodes), closer proximity to neural 
structures, potential for lower current 
density, wicer dynamic range, and 
more convexzient tonotopic stimula- 
tion. The pctential disadvantages of 
intracochlear stimulation include the 
usual hazards of surgery, insertion 
trauma, the pessibility of mechanical 
damage to tae cochlea, osteoneogene- 
sis, possible release of ototoxic corro- 
sion producs. and the difficulty of 
replacing the device, should the need 
arise. 

Several of tne above disadvantages 
are reduced by the use of a short, 
single-chanme! electrode. There is, 
however, no general agreement as to 
the relative advantages of using short 
electrodes. 

Multicharmme! stimalation has the 
advantage that information can be 
transmitted in a form that is easier 
for the user za understand. Because of 
interactions between the stimuli of 
electrodes activated simultaneously, 
the number of effective independent 
channels may be reduced. Feature- 
extraction stems are predicated on 
the assumpt omthat certain aspects of 
the speech Signal can be identified as 
being especally important and that 
these features can be transmitted 
effectively te the electrode array. Fea- 
ture-extractonm systems have the 
advantages of reducing interelectrode 
interference and, if the preceding 
assumption _sseorrect, simplifying the 
understandmg of signals received 
from the impiant. A disadvantage of 
feature-extraetion systems is that of 
possible errors in the estimation of 
speech parameters. 

The current evidence suggests that 
multichannel imtracechlear stimula- 
tion produc=s superior speech-recog- 
nition perfermance compared with 
single-chan=e! stimulation. However, 


interpretation of the present data is 
complicated by differences in subject 
selection procedures among research 
groups and the lack of a common body 
of standardized tests. Speech-recogni- 
tion performance is similar for single- 
channel intracochlear implants in 
comparison with single-channel ex- 
tracochlear implants, and for multi- 
channel feature-extraction implants 
in comparison with non-feature-spe- 
cific filterbank-type implants. 


3. HOW EFFECTIVE ARE 
COCHLEAR IMPLANTS? 


Few medical interventions yield 
outcomes as varied as those for coch- 
lear implantation. Although no per- 
sons with implants can be said to have 
their hearing fully restored, some 
communicate face-to-face with com- 
parative ease, and even a few (about 
5% ) can carry on normal conversation 
without lipreading. The most common 
outcome is some improvement in 
speech-reading ability. On the other 
hand, some persons with implants can 
barely distinguish between simple 
environmental sounds such as car 
traffic and the doorbell. Some studies 
report an appreciable number of per- 
sons with implants (2% to 15%) who 
may choose to discontinue the use of 
their prostheses. Despite the variabil- 
ity of these results, a large majority of 
persons welcome their implants—a 
reaction that is understandable and 
testifies to their strong desire to 
maintain or achieve some awareness 
of sound stimulation. 

Variability in results arises partly 
because of differences among the 
implanted persons. Although all suf- 
fer profound hearing difficulties, the 
medical, linguistic, and psychological 
histories, as well as general cognitive 
skills, differ widely among them. In 
addition to these factors, the condi- 
tion of the peripheral and central 
auditory system, both before and 
after surgery, is often impossible to 
assess with any accuracy. Finally, the 
efficacy of implantation is difficult to 
assess because of the variety of differ- 
ent procedures and tests used for this 
purpose. There are simply no stan- 
dardized procedures presently avail- 
able for such evaluation, although 
their presence would materially 
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increase research progress in this 
field. 

All of these reasons make it impos- 
sible to predict with any degree of 
accuracy the outcome for a particular 
person. However, despite these uncer- 
tainties, the available evidence sug- 
gests the following broad generaliza- 
tions: 

1. Speech-reading is nearly always 
facilitated when using the implant, 
either of the single-channel or multi- 
channel variety. 

2. Persons who have previously 
acquired language skills and have 
experienced hearing seem to benefit 
more from the implant than those 
without these characteristics. 

3. The bulk of the evidence in the 
United States suggests that speech 
recognition performance is superior 
in multichannel implants compared 
with single-channel implants. This 
generalization needs to be qualified 
somewhat, as in the discussion of 
advantages and disadvantages of dif- 
ferent types of cochlear implants. 

4. The process of cochlear implan- 
tation represents a major change in 
the person’s life. A strong interdisci- 
plinary rehabilitation team provides a 
prudent support system to aid in this 
difficult transition. Consulting and 
counseling the person with an implant 
and his or her family, coupled with a 
training program of aural rehabilita- 
tion, facilitates the maximal use of 
the implant. 

5. There is convincing evidence of 
improved speech production in some 
persons with implants. 

4. WHAT ARE THE RISKS AND 
LIMITATIONS OF COCHLEAR 
IMPLANTATION? 

Risks 

Medical complications include all of 
the risks associated with surgery con- 
ducted under general anesthesia. 
These are small but definite for per- 
sons in good general health but 
increase with age and other confound- 
ing conditions. 

The surgery for placement of the 
implant may traumatize the cochlear 
endosteum and initiate new bone 
growth, which has the potential for 
damaging surviving neural elements 
and for complicating any replace- 
ments of the device. There is no 
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present evidence to suggest that 
implanting the device causes an 
increase in the spread of infection 
from the middle ear to the inner ear. 
There is, however, a risk of postsurgi- 
cal infection at the site of the skin flap 
behind the ear and of a failure of the 
flap to heal normally, which could 
necessitate removal of the device. The 
operation also may damage the facial 
nerve or the vestibular system. Most 
cases of postimplant facial nerve 
paralysis and vestibular symptoms 
appear to have been transient. How- 
ever, data on vestibular effects of 
implants have only been obtained 
from individuals with intact visual 
and proprioceptive systems. More 
data are necessary to evaluate risks of 
total incapacitation that could poten- 
tially result from complications of 
implantation in a unilaterally func- 
tioning labyrinth in a person with 
other sensory deficits. Passage of cur- 
rent through the implant at levels 
necessary for auditory stimulation 
may cause stimulation of the facial 
nerve. Data suggest that current in 
the implant is unlikely to produce 
vestibular symptoms. Placement of 
the implant may cause a reduction in 
tinnitus in some individuals, but also 
may cause an increase of tinnitus in a 
smaller percentage of persons. 

Use of the implant may interfere 
with the use of residual hearing cues 
from the other ear or other modali- 
ties. The need for replacement sur- 
gery after equipment failure or for 
upgrading to another device exposes 
the person with an implant to the 
same risks and has the potential to 
cause the same damage as the initial 
operation. 

Although there are encouraging 
data suggesting that corrosion of plat- 
inum electrodes used for three years 
was minimal, the effects of current 
passage and solubilization of metal 
from the electrode tip in the fluid 
medium of the scala tympani of the 
cochlea have the potential for delete- 
rious effects on surviving neural ele- 
ments. More data are necessary to 
evaluate these risks. Similarly, more 
data are needed to evaluate the poten- 
tial deleterious effects of low currents 
used over long periods or of local 
heating effects due to high current 


densities as could be generated by 
alternative implant designs. 

Finally, there is a possibility of 
psychological problems developing for 
the person with an implant and/or his 
or her family because of unrealistic 
expectations about improvements re- 
lated to implant use. 


Limitations 


The effective use of cochlear 
implants is limited by a number of 
considerations. Some disease process- 
es associated with hearing loss cause 
changes in the temporal bone that 
may prevent or compromise the 
appropriate insertion of the device. 
Chief among these are congenital 
malformations, the anatomy of which 
increases the difficulty of inserting 
the electrode array in proximity to the 
neural elements to be stimulated, and 
osteoneogenesis secondary to menin- 
gitis, suppurative otitis media, and 
obliterative otosclerosis, which may 
obscure the round-window niche and 
make it difficult to insert the elec- 
trode. Previous otologic trauma or 
surgery may result in fibrosis and 
osteoneogenesis, which produce the 
same difficulties. Another concern 
with hearing loss caused by meningi- 
tis is the small number of patients 
who spontaneously recover hearing. 
Because implantation may destroy 
cochlear structures necessary for nor- 
mal hearing, there is a need to balance 
waiting a suitable interval to ensure 
that spontaneous recovery does not 
occur and placing an implant before 
osteoneogenesis has obliterated the 
cochlea. 

Some candidates for implantation 
with congenital malformations may 
not be suitable because of increased 
difficulty of accurate electrode place- 
ment and increased likelihood of dam- 
age to the neural elements, facial 
nerve, and endosteum. Some congeni- 
tally deaf adults also may be inappro- 
priate candidates for implants be- 
cause of psychological commitments 
to the deaf world and nonauditory 
communication modes. 

Placement of an implant also limits 
the ability of the implantee in several 
activities. All persons with implants 
need to avoid activities that could 
physically damage or displace the 
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implant (eg, boxing or contact sports). 
Several medical tests and treatments 
are incompatible with preservation of 
implant function, including the use of 
magnetic resonance imaging, electro- 
cautery near zhe implant, and dia- 
thermy and radiation therapy of the 
implant area. 

It is not yet clear what minimum 
neural elements must be present for 
effective transmission of the electri- 
cal signal, although absence of all 
spiral ganglion cells and all auditory 
nerve fibers precludes success. 

SPECIAL CONSIDERATIONS FOR 

CHILDREN 

At the present time, cochlear 
implants for children are classified by 
the Food and Drug Administration as 
investigational devices. A minimum 
age limit of 2 years may be appropri- 
ate for cochlear implant candidacy for 
anatomic and _ neurodevelopmental 
reasons. In principle, the same crite- 
ria that apply to adults apply to chil- 
dren, whenever possible. It is recom- 
mended that hearing loss in children 
be corroboratec with both behavioral 
and electrophysiologic techniques. 
Indications in favor of an implant are ` 
profound sensorineural hearing loss 
bilaterally and aided thresholds 
greater than 60 dB HL, with confir- 
mation of test/retest reliability. 

A minimum of a six-month trial 
with appropriate amplification and 
rehabilitation is recommended, with 
the addition of a trial for a tactile aid. 
The latter is recommended so that 
children may learn stimulus/response 
associations that will be useful in the 
later evaluation of a cochlear implant. 
It is suggested that the criterion for 
lack of success with a hearing aid in 
younger children be the failure to 
improve on a closed-set task of simple 
pattern perception. This observation 
should be corroborated with subjec- 
tive reports from parents and others 
for younger children. Adult criteria 
may be applied to older children. As 
with the adult subjects, the a priori 
prediction of success with a cochlear 
implant for a particular child does not 
appear possible at this time. 

The loss of even minimal residual 
hearing has far more serious conse- 
quences for a child in the language 
and speech acquisition process than it 


Cochlear Implants —Panel 


has for an adult. For this reason, 
greater caution is recommended for 
implan:ation m children with mea- 
surable thresholds at 4000 and 8000 
Hz. Any change in guidelines for 
implan-ation im children should fol- 
low adcitional trials for adults. 

Chilcren have received both intra- 
cochlear and extracochlear and sin- 
gle-channel ami multichannel devices. 
Presen‘ly, it is not possible to deter- 
mine whether the simgle-channel or 
multickanne! cevice is superior based 
on the available evidence. Even fewer 
data exist for specific speech percep- 
tion tasks with multichannel extra- 
cochlear devices. It is advisable that 
children receise an implant in only 
one ear 

Chilcren wih implants still must 
be regarded as hearing impaired, even 
with improved detectien thresholds in 
the range of conversational speech. 
These children will continue to 
require educacional, audiologic, and 
speech and larguage support for long 
periods. 

Efficacy measures, comparing 
. preimplantation and postimplanta- 
tion performanee, are complicated by 
the cantinuimz development of the 
children, particularly in speech and 
language skills. No studies have ade- 
quately separated the effect of the 
implant from improvement due to 
maturstion and training. The interac- 
tion of cochlear implants with train- 
ing approaches, such as Total Commu- 
nication and Cued Speech, should be 
studiec. 

The ong-term changes due to pros- 
thesis—issue interactions are current- 
ly unknown. Further, it is not known 
how tne implant would affect the 
develoving auditory pathways. In con- 
sidering cochlear implantation in 
children, the potential and possibly 
long-term effects of the implant, 
either benefieial or deleterious, are 
unknown. 


5. WHAT ARE THE IMPORTANT 
DIRECTIONS FOR FUTURE 
RESEARCH? 


There are numerous research issues 
in cormection with eandidate selec- 
tion. Cne is tke criteria for candidacy 
for prelingually deafened adults and 
the possible need for novel preimplan- 


tation and postimplantation training 
programs. A second issue is special 
populations, including visually im- 
paired, learning-disabled, and re- 
garded persons. A third involves the 
ear to be implanted, either the ear 
with “better hearing” or the ear with 
“poorer hearing.” A fourth issue 
involves the use of a hearing aid in one 
ear and an implant in the other. A 
related issue is the efficacy of vibro- 
tactile devices; such devices may have 
significant utility as a supplement to 
an implant, as a preimplantation 
training device, or possibly as an 
alternative to a cochlear implant in 
some persons. Finally, data on high- 
frequency hearing (>4 kHz) are 
needed on implant candidates because 
part of the variance in the perfor- 
mance of implantees may reflect dif- 
ferences in preimplant capability at 
high frequencies. 

Improved methods for predicting 
success with a cochlear implant need 
to be developed, possibly with tests 
using data from new imaging tech- 
niques such as positron emission 
tomography and electromagnetic re- 
cordings of auditory cortex activity. 

Standardized methods should be 
developed for the evaluation of 
implant effectiveness. This would 
then permit comparative study of sin- 
gle-channel and multichannel im- 
plants and investigation of alterna- 
tive methods of signal coding. 
Improved networking among research 
groups is recommended and would 
clearly help in developing a common 
body of standardized tests and selec- 
tion criteria. 

There should be continued study of 
presently implanted and yet-to-be- 
implanted adults to assess long-term 
effectiveness of cochlear implants. 

The inability to predict who will be 
able to use implants or which signal 
components are critical for language 
comprehension reflects our lack of 
information about basic auditory 
mechanisms. To address this, we need 
information about many aspeets of 
audition, including the perception of 
speech and other auditory signals. 
Appropriate measures of the integrity 
of the central auditory pathways need 
to be developed. 

More work is needed on the effects 
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of long-term electrical stimulation at 
varying levels of intensity, and the 
effects of new implantation proce- 
dures and reimplantation in animals. 

Further information is needed to 
identify the mechanisms leading to 
surgically obtained or spontaneous 
return of hearing following losses due 
to meningitis and other pathologic 
processes. 

To further our understanding of 
basic mechanisms, there is a critical 
need for correlated histopathologic 
evaluation of the temporal bones and 
brains of implanted persons and oth- 
ers with documented hearing losses 
from a variety of causes. 

It is important to develop methods 
to assess the efficacy of the cochlear 


implant in improving the implantee’s © 
quality of life and daily functioning. «. 


There is a clear need for standard- 
ized tests for young children, both for 
the selection of cochlear implant can- 
didates and for the measurement of 


implant efficacy. These tests need to. 


be based on tasks appropriate for 
younger, prelinguistic children. More 
research is required on effective aural 
rehabilitation procedures. In addition, 
research is necessary to determine- 
effective ways to educate profession- 
als in the new technology of cochlear 
implants and its effects on children 
with implants. Research on the plas- 
ticity of the nervous system should be 
encouraged in both animal and human 
studies. 

The preliminary findings of some 
benefit and the confounding effects of 
maturation and training indicate the 
need for well-controlled, prospective 
studies in children. Ideally, these 
studies should be small, randomized 
trials with precisely defined end- 
points and should include appropriate 
audiologic, behavioral, and biostatis- 
tical input into the design, analysis, 
and interpretation. These studies 
should not only control for matura- 
tion and training, but should compare 
the effects of cochlear implants with 


those of alternative methods of treat-_ 


ment. 
CONCLUSION 


The cochlear implant is an impor- 
tant step in our long-range goal of 
understanding, preventing, and treat- 


Cochlear Implants—Panel 35 





ing hearing impairment and resulting 
language disorders. 

There are candidates for whom a 
cochlear prosthesis implant is appro- 
priate. The specific type of implant 
chosen for a given person depends on 
many variables. It appears that multi- 
channel implants may have some 
superior features in adults compared 
with the single-channel type. 

In some persons, there is a substan- 
tial improvement in speech recogni- 
tion after implantation, although, 
more typically, there is improvement 
in speech-reading. 

The risks are few but definite. The 
limitations are many. Foremost of 
these is that implantation does not 
restore normal hearing. 

There are very special needs con- 
cerning the evaluation and treatment 
of children. 

Finally, future research goals 
should include not only improvement 
in cochlear implants and methods of 
testing, but, more importantly, a 
search for the understanding of mech- 
anisms of disorders and diseases of 
the ear. 


Letter to the Editor 


A Word of Caution 


To the Editor.—Recently I had the 
pleasure of chairing the Food and 
Drug Administration ear, nose, and 
throat device panel evaluating the 
premarket approval application for 
use of the House/3M (House Ear 
Institute, Los Angeles; 3M, St Paul, 
Minn) single-electrode cochlear pros- 
thesis for children. Because of the 
diversity of opinion with respect to 
the use of such devices in children, I 
thought it worthwhile to report the 
findings and make some comments. 
There is no doubt that this commit- 
tee labored long and with anguish 
before reaching the decision to recom- 
mend approval. However, the final 
recommendations were a product of a 
unanimous vote. Based on the evi- 
dence that the cochlear prosthesis 
substantially improves speech inter- 
pretation in a few and heightened 
awareness to environmental sounds in 
many, and additionally has no mea- 
surable effect in a few, this ultimate 
decision was based on the evidence. 


THE CONSENSUS DEVELOPMENT 
PANEL 


Robert I. Kohut, MD, Conference and Panel 
Chairperson, Wake Forest University Medical 
Center, Bowman Gray School of Medicine, Wins- 
ton-Salem, NC; Arlene Earley Carney, PhD, Uni- 
versity of Illinois, Champaign; Lydia Eviatar, 
MD, State University of New York at Stony 
Brook, and Schneider Children’s Hospital, Long 
Island Jewish Medical Center, New York; David 
M. Green, PhD, University of Florida College of 
Arts and Sciences, Gainesville; Joseph E. Hind, 
PhD, BSEE, University of Wisconsin Medical 
School, Madison; Raul Hinojosa, MD, University 
of Chicago; Harry Levitt, PhD, The Graduate 
School of the City University of New York; 
Kenneth D. Miller, MD, Johns Hopkins Hospital, 
Baltimore; John H. Mills, PhD, Medical Universi- 
ty of South Carolina, Charleston; Howard E. 
Rockette, PhD, University of Pittsburgh Gradu- 
ate School of Public Health; Leonard P. Rybak, 
MD, PhD, Southern Illinois University School of 
Medicine, Springfield; Ilsa R. Schwartz, PhD, 
Yale University School of Medicine, New Haven, 
Conn; Rachel E. Stark, PhD, Purdue University, 
West Lafayette, Ind; Shirley Jean Thompson, 
PhD, University of South Carolina School of 
Public Health, Columbia. 


THE PLANNING COMMITTEE 


Earleen Elkins, PhD, Neurosciences and 
Behavioral Research Branch, Division of Basic 
Research, National Institute on Alcoholism and 
Alcohol Abuse, Rockville, Md; F. Owen Black, 
MD, Good Samaritan Hospital and Medical Cen- 
ter, Portland, Ore; Susan M. Clark, Office of 
Medical Applications of Research, National 
Institutes of Health (NIH), Bethesda, Md: Jerry 
M. Elliott, Office of Medical Applications of 


The premarket application was 
approved with the following claims: 

1. Cochlear implant patients. are 
able to detect medium to loud sounds, 
including speech, at comfortable lis- 
tening levels. 

2. The House 3M cochlear implant 
provides some children with improve- 
ment in auditory identification from 
within a limited number of words and 
after intensive training with those 
same words. 

3. A limited number of children 
older than age 5 years have been 
shown to achieve recognition of words 
in isolation and in the context of 
simple sentences without the aid of 
speech reading. 

Implicit in this approval was the 
unanimous expectation that those 
recipients of cochlear prostheses will 
have failed a concerted trial of use of a 
hearing aid with training. Approval of 
this premarket application is not 
meant to convey the impression that 
the device is absolutely safe or invari- 
ably enhances communication. Al- 
though there appears to be relative 
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Research, NIH, Bethesda, Md; James G. Hill, 
Office of Planning and Evaluation, National 
Institute of Child Health and Human Develop- 
ment, NIH, Bethesda, Md; Leonard F. Jakubezak, 
PhD, Neuroscience and Neuropsychology of 
Aging Program, National Institute on Aging, 
NIH, Bethesda, Md; James F. Kavanagh, PhD, 
Center for Research for Mothers and Children, 
National Institute for Child Health and Human 
Development, NIH, Bethesda, Md; Robert I. 
Kohut, MD, Wake Forest University Medical 
Center, Bowman Gray School of Medicine, Win- 
ston-Salem, NC; Ralph F. Naunton, MD, Division 
of Communicative and Neurosensory Disorders, 
National Institute of Neurological and Commu- 
nicative Disorders and Stroke, NIH, Bethesda, 
Md; Zekin A. Shakhashiri, MD, MSc, MPH, Leg- 
islation and Analysis Branch, National Institute 
of Neurological and Communicative Disorders 
and Stroke, NIH, Bethesda, Md; Lillian Yin, PhD, 
MS, Division of Obstetrics and Gynecology, ENT, 
and Dental Devices, Office of Device Evaluation, 
Center for Devices and Radiological Health, 
Food and Drug Administration, Silver Spring, 
Md; Erie D. Young, PhD, Johns Hopkins School 
of Medicine, Baltimore; Michael J. Bernstein, 
Office of Medical Applications of Research, NIH, 
Bethesda, Md; Patricia Duncan, Office of Scien- 
tific and Health Reports, National Institute of 
Neurological and Communicative Disorders and 
Stroke, NIH, Bethesda, Md. 

The conference was sponsored by the National 
Institute of Neurological and Communicative 
Disorders and Stroke (Murray O. Goldstein, 
director), the NIH Office of Medical Applications 
of Research (William T. Friedewald, acting direc- 
tor), the National Institute on Aging, the Nation- 
al Institute of Child Health and Human Develop- 
ment, the Veterans Administration, and the 
Food and Drug Administration. 


freedom from complications in those 
patients implanted with prostheses, 
there is no long-term (greater than 20 
years) experience, obviously the con- 
cern when contemplated in a young 
patient. 

I and all of the panelists and consul- 
tants expect that the use of cochlear 
prostheses in children will be merely 
one phase of an auditory rehabilita- 
tion program that includes repeated 
testing and hearing evaluation as well 
as the reporting of all complications 
associated with its use. We must be 
ever mindful of our obligation to col- 
lect all data regarding the prosthesis 
that might serve to effect a change in 
our understanding of either the risks 
or the benefits. 

CHARLES W. CumMINGS, MD 

Department of Otolaryngology 

University of Washington School 
of Medicine 

Seattle, WA 98195 


Letter to the Editor 


Original Articles 


Elevated Serum Interferon Levels 
in Patients With Bell’s Palsy 


Lars Jonsson, MD, PhD; Gunnar Alm, MD, PhD; Lars Thomander, MD, PhD 


@ Serum interferon IFN) levels were 
analyzed in patients with Bell’s palsy to 
study the immune response in the dis- 
ease. Serum samples from 91 patients 
were assayec for antiv cal activity using a 
bioassay. The IFN levels in the serum 
were elevated in the acute and convales- 
cent phases as compared with control 
subjects. The serum IFN-y levels were 
analyzed by radioimmunoassay in 32 of 
the patients: the IFN-y evels were alike in 
the acute and convalescent phases and 
the control subjects. »eutralization with 
specific antisera against IFN-a, -G, and -y 
on 15 serum samples of 11 patients with 
elevated IFN activity snowed a complex 
pattern that imdicates that the antiviral 
activity was due to a mixture of IFNs and 
possibly alsc due to cther factors. The 
elevated IFN levels indicate a low-grade 
antiviral response the’ may reflect the 
reactivation of a viral mfection. 

(Arch Otclaryngol Head Neck Surg 
1989; 115:37-4D) 


he cause of acute idiopathic 
peripheral facial palsy, Bell’s pal- 
sy, still needs clarifieation. The theory 
of a vascular disturbance has been 
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reviewed by Miehlke et al.' Recent 
data suggest that Bell’s palsy often is 
part of a more widespread disease 
rather than a mononeuropathy”’ that 
corresponds with an immunologic 
dysfunction in the peripheral blood 
during the course of the disease.‘ 

The interferons (IFNs) have been 
assigned a wide range of biological 
activities, including antiviral, antimi- 
crobial, cellular, and immunoregula- 
tory effects, as reviewed by Rager- 
Zisman and Bloom.’ To date, three 
classes of IFNs (IFN-a, -8, and -y) 
with partly different activity have 
been identified. 

Since the IFNs play an important 
role in the natural defense mecha- 
nisms, the purpose of this investiga- 
tion was to supplement our previous 
extensive immunologic studies by 
determining the IFN levels in the 
serum samples of patients with Bell’s 
palsy. Elevated levels of total IFN in 
the acute stage of Bell’s palsy have 
previously been reported by Aviel et 
al.* This article has been extended also 
to study the three subclasses of IFN 
(a, 8, and y). 


PATIENTS AND METHODS 
Patients 


One hundred seven patients who had an 
acute onset of peripheral facial palsy that 
was diagnosed as Bell’s palsy were studied 
between January 1984 and January 1986. 
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Those patients with diabetes mellitus, neo- 
plasia, clinical signs of herpes zoster virus 
infection, and pregnant women were 
excluded from the investigation. Serum 
samples were obtained from 91 of the 
patients and these were included in this 
study; 37 patients were female and 54 were 
male. Their ages ranged from 5 to 87 years, 
the mean age being 41 years. The history of 
each patient was recorded and the results 
of an otoneurologic examination within 
day 14 (mean, day 7) of the onset of the 
palsy. The day of onset of the palsy was 
taken as day 1. The grading system pro- 
posed by House’ was used when assessing 
the dysfunction of the facial nerve. The 
patients were examined and followed up by 
one of us (L.J.). 

From these 91 patients, 20 mL of venous 
blood was drawn and the serum was sepa- 
rated, frozen, and stored at —70°C. Serum 
samples were taken in the acute stage on 
day 1 to 14 (mean, day 7) and in the 
convalescent stage on day 18 to 85 (mean, 
day 45). Serum samples were obtained in 
the acute and convalescent phases from 80 
of the patients, and in the other 11 cases 
serum samples were obtained from six in 
the acute phase, and in the convalescent 
phase from the other five patients. 


Control Subjects 


Serum samples from 58 healthy individ- 
uals, 32 females and 26 males, served as 
controls. Their ages ranged from 14 to 66 
years (mean, 36 years). The control serum 
samples were obtained during the same 
period and handled in the same way as the 
patients’ serum samples. 
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IFN Assay 


The antiviral activity of the patient’s 
serum samples was measured by bioassay 
as the reduction of the cytopathic effect of 
vesicular stomatitis virus on human amni- 
on cells (WISH cell line; American Type 
Culture Collection, Rockville, Md) as 
described previously.’ The IFN values are 
expressed as international units (IU) per 
milliliter of leukocyte IFN-a. 

The serum IFN assays included two dif- 
ferent consecutive patient groups, and 
these were tested separately (test I and 
test II). Test I included 46 of the 86 serum 
samples taken in the acute phase and 46 of 
the 85 serum samples obtained in the con- 
valescent stage of the palsy. Seventeen of 
the 58 control serum samples were also 
included and the cutoff level for the IFN 
assay was set at 12.5 IU/mL. Included in 
test II were the other 40 serum samples 
obtained in the acute stage of the palsy, 39 
serum samples taken in the convalescent 
stage, and the remaining 41 control serum 
samples. The cutoff level in this test was 
set at 6.3 IU/mL. 


IFN-y Assay 


A commercial solid-phase, sandwich 
immunoradiometric assay kit was used to 
measure the IFN-y levels in serum (Cento- 
cor Corp, Malvern, Pa). The method has 
been described in detail by Chang et al.’ 
The concentration of IFN-y in serum was 
evaluated by linear regression by the use of 
the IFN-y standards included in the kit. 
When using this transformation, however, 
measurable values were not obtained in 
most of the serum samples and therefore 


the IFN-y activity is expressed as counts, 


per minute. 


IFN Antibody Neutralization Assay 


Sheep anti-IFN-a antibodies were pro- 
duced by immunization with immunosor- 
bent purified leukocyte IFN-a. Rabbit anti- 
bodies against IF N-y were purchased from 
Interferon Sciences (New Brunswick, NJ) 
and calf anti-IFN-8 antibodies from Enzo 
Biochem (New York). 

These antisera were specific for the dif- 
ferent IFNs in the assay. The neutraliza- 
tion assay was carried out by incubating 
serum samples for one hour at 37°C with 
anti-IFN antibodies capable of neutraliz- 
ing at least four times as much IFN as was 
present in the serum samples. This was 
followed by bioassay of the residual antivi- 
ral activity. The cutoff level in the test was 
set at 6.3 IU/mL. 


Statistical Analysis 


The Mann-Whitney U test was used to 
compare the values in patients and control 


subjects; the Wilcoxon signed-rank test 
was used to compare the values in the 
patients. 


RESULTS 
Patients 


Eight patients had a history of 
recurrent acute peripheral facial pal- 
sy. The palsy was right-sided in 49 
patients and left-sided in 42. None of 
the patients had bilateral palsy. 
Incomplete palsy occurred in 53 
patients, 18 females and 35 males, 
aged 5 to 76 years (mean, 34 years). 
Complete palsy was present in 38 
patients, 19 females and 19 males, 
aged 18 to 87 years (mean, 50 years). 

The 53 patients with incomplete 
palsy recovered entirely and the mean 
time for recovery was six weeks 
(range, two weeks to six months). 
Seventeen of the 38 patients with 
complete palsy have recovered (mean 
time, four months; range, one to 13 
months). The palsy has improved in 
the other 21 patients; there is mild 
dysfunction of the facial nerve in 17 
and moderate dysfunction in four of 
these patients. 


IFN Assay 


Test I.—The content of IFN in the 
serum of patients with Bell’s palsy 
was increased in both the acute 
(n= 46, P<.05) and convalescent 
(n = 46, P < .05) stages as compared 
with the 17 control subjects (Fig 1). 

Test II.—The acute IFN serum lev- 
els of the 40 patients with Bell’s palsy 
included in this test were elevated 
(P < .05) when compared with the lev- 
els of the 41 control serum samples 
(Fig 2). The median IFN levels in the 
convalescent stage of the palsy 
(n = 39) were higher than those of the 
41 control subjects, but this difference 
was not statistically significant (Fig 
2). 

Significant difference in the levels 
of IFN in the acute and convalescent 
stages was not found in the two tests 
(Figs 1 and 2). 

The serum IFN levels of the 
patients whose serum samples were 
obtained in the acute phase on day 1 to 
3 and on day 4 to 14, and the corre- 
sponding values of the convalescent 
serum samples, respectively, were 
also estimated. A significant differ- 
ence in the IFN levels of the serum 


38 Arch Otolaryngol Head Neck Surg—Vol 115, Jan 1989 


samples obtained on day 1 to 3 and 
those taken on day 4 to 14 was not 
found, nor was a difference found in 
the serum IFN levels obtained in the 
corresponding convalescent phases, 
respectively. 

Further, a significant difference of 
IFN levels was not found in male and 
female patients with incomplete or 
complete palsy. The patients with 
complete palsy who recovered showed 
no significant difference of serum IFN 
levels when compared with those who 
had complete palsy and sequelae (val- 
ues are not shown). 


IFN-y Assay 


The mean values for IFN-y in 34 
patients’ serum samples taken in the 
acute stage were 336 + 78 (+SD) 
counts per minute and in 28 convales- 
cent serum samples, 360 + 81 counts 
per minute. These values were not 
statistically different compared with 
the value of 346+ 71 counts per 
minute for 17 control subjects. The 
IFN-y levels in the acute and conva- 
lescent stages of the palsy were not 
different. 


IFN Antibody Neutralization Assay 


The neutralizing effect of specific 
antisera against IFN-a, -8, and -y on 
15 selected patient serum samples 
with elevated antiviral activity is 
shown in the Table. Three of 15 
patients’ serum samples were clearly 
neutralized by the specific antisera 
and another six serum samples 
showed a 50% reduction of antiviral 
activity with one or more of the anti- 
sera. A predominating type of IFN 
that could be neutralized was not 
found. 


COMMENT 


The findings of elevated IFN serum 
levels in the acute stage of Bell’s palsy 
accord with the report of Aviel et al,° 
who found increased IFN titers dur- 
ing day 1 to 3in 11 patients with Bell’s 
palsy. 

A difference in the IFN values 
obtained in the acute stage compared 
with those taken in the convalescent 
stage was not found, nor was there a 
difference in acute serum samples 
taken on day 1 to 3 and on day 4 to 14, 
and the corresponding convalescent 
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Fig 1.—Test |. interferon levels in serum samples obtained in acute 
(n= 46) and cenvalescent (n = 46) stages of Bell’s palsy and in 
control subjects (n = 17). Each square represents titer noted in one 
individual. Horizontal bars mark median titer in each group. Cutoff level 
was set at 12.5 U/mL of leukocyte interferon a. 
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Fig 2.—Test Il. Interferon levels in serum samples obtained in acute 
(n = 40) and convalescent (n = 39) stages of Bell's palsy and in 
control subjects (n = 41). Each square represents titer noted in one 
individual. Horizontal bars mark median titer in each group. Cutoff level 
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serum samples. This, however, con- 
trasts with the findings of Aviel and 
coworkers,’ who found a sharp decline 
of serum IFN by the fourth to sixth 
day, with a return to normal values 
from the seventh day onward in 15 
and 16 patients tested, respectively. 
The comparatively few patients 
included, ane the lack of statistical 
comparison of IFN levels at different 
stages of the disease in their study, 
may explain che different findings. 

A differenee in the IFN levels was 
not found m patients with different 


severity of disease, which accords 
with the findings of previous 
authors.‘ 

In most cases the serum samples of 
patients with elevated antiviral activ- 
ity were not clearly neutralized by 
antisera directed against IFN-a, -§, 
and -y. Further, the IFN-y levels as 
analyzed by radioimmunoassay were 
unchanged during the course of the 
disease and did not differ from the 
control subjects. The failure to detect 
a specific type of IFN may be due to 
technical difficulties in analyzing the 
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low levels of IFN encountered in most 
patients’ serum samples. Another 
explanation may be that the antiviral 
activity is due to the simultaneous 
presence of several types of IF Ns and 
even other factors, which, in addition, 
may act in synergy in the bioassay. 
The IFNs play an important role in 
the natural defense mechanisms of 
the body during virus infections, and 
may then be found in the serum or in 
the body fluids at the site of the virus 


replication.*° Interferon-a and IFN-y — 


are produced by human mononuclear 
leukocytes exposed to herpes simplex 
virus.!! 

A viral cause of Bell’s palsy has 
previously been suggested. Most 
extensively studied are the viruses of 
the herpes group,’"* but development 
of antiviral antibodies has not been 
found during the course of the disease; 
therefore, a reactivation of a viral 
infection with an absent or low-grade 
antibody response has been proposed 
as a cause of the illness.” 

Elevated levels of circulating acid- 
labile IFN-a has been reported in 
patients with the acquired immunode- 
ficiency syndrome!” and follow-up of 
some of the patients indicated that 
circulating IFN can be detected over a 
period of six months.” Other immuno- 
logic abnormalities in this syndrome 
include elevated levels of circulating 
immune complexes and depression of 
the circulating T cells.” Similar 
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immunologic changes have also been 
reported to occur in patients with 
Bell’s palsy.”2?’ 

Increased antiviral activity in the 
serum of patients with multiple scle- 
rosis has been reported. However, 
there are conflicting results and, 
accordingly, negative findings with 
the absence of IFN” and IFN-y* in 
the serum of patients with multiple 
sclerosis have been reported. Magnet- 
ic resonance imaging abnormalities in 
the central nervous system of patients 
with Bell’s palsy suggest that some 
cases of Bell’s palsy may be related to 
multiple sclerosis.‘ Such a relation- 
ship has previously been suggested 
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because of similarities in the altera- 
tions of peripheral T lymphocytes**”’ 
and clinical findings’ in the two enti- 
ties. Furthermore, there is evidence of 
myelin degeneration confined to the 
central nervous system in patients 
with Bell’s palsy.’ 

The finding of an increased antivi- 
ral activity in the serum samples in 
the acute and convalescent phases of 
Bell’s palsy indicates a prolonged 
immunologic response that, in turn, 
may be concomitant with an activated 
or chronic viral infection during the 
course of the disease. There may be a 
relationship with other neurologic 
disorders and/or with immunodefi- 
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ciency. Further investigations, includ- 
ing functional studies of the peripher- 
al blood and the cerebrospinal fluid in 
patients with Bell’s palsy, are needed 
to obtain more information on the 
natural defense mechanisms and the 
origin of the disease. 
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Sudden Sensorineural Hearing Loss as a 


Presentation of Multiple Sclerosis 


Daniel J. Franklin, MI% Newton J. Coker, MD; Herman A. Jenkins, MD 


@ While auditory involvement in multi- 
ple sclerosis is not frequent, sensori- 
neural hearing loss as the initial manifes- 
tation of this disease is rare. Auditory 
brain-stem evoked responses, speech 
audiometry, acoustic reflexes, and elec- 
tronystagmography yield significant ob- 
jective information concerning brain-stem 
involvement. Magnetic resonance imag- 
ing objectively docurtents white matter 
cemyelinization. The cute onset of the 
retrocochlear type o auditory dysfunc- 
tion without other ewidence of central 
nervous system involement can be an 
early manifestation o* this disease. Two 
patients with multiple sclerosis had sud- 
den sensorimeural hearing loss, with one 
patient experiencing mis as the sole ini- 
tial complaint. 

(Arch Otelaryngol Head Neck Surg 
1989;115:4 +45) 


hile the identi cation of central 
auditery pathway abnormali- 
ties in multiple sclerosis is a frequent 
finding, sudden senserineural hearing 
loss is an uncommon presenting 
symptom m the csease.' Auditory 
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system involvement is usually in con- 
junction with associated disturbances 
in the brain stem, thereby making the 
diagnosis of this demyelinating pro- 
cess easier. Isolated sensorineural 
hearing loss can be a rare initial man- 
ifestation of multiple sclerosis,’ but 
the cause may remain obscure until 
either additional neurologic deficits 
develop or clinically silent plaques 
within the central white matter are 
detected on roentgenographic imag- 
ing. This study reports two unusual 
cases of multiple sclerosis in which an 
acute sensorineural hearing loss was 
the initial presenting manifestation 
in one patient and an exacerbation of 
long-standing disease in another. It 
underscores the potential involvement 
of the auditory pathway in this dis- 
ease process and illustrates features 
for recognition during the routine 
clinical evaluation of patients with 
sudden sensorineural hearing loss. 


REPORT OF CASES 


Case 1.—A 22-year-old woman presented 
with a right sensorineural hearing loss 
that occurred suddenly one month prior to 
referral. She had awakened and noted 
decreased auditory acuity and low-pitched 
tinnitus. She denied accompanying dyse- 
quilibrium or incoordination. She gave no 
history of recent trauma, straining, upper 
respiratory tract infection, ‘endocrine 
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abnormality, or conneccive-tissue disease. 
Her medical history and general health 
had been unremarkable except for a right- 
sided maxillary sinusitis noted six months 
previously. Audiograms obtained one week 
after onset demonstrated a moderate right 
sensorineural hearing loss with a pure- 
tone average of 55 dB (Fig 1). She under- 
went a series of stellate ganglion blocks 
and was referred for more extensive evalu- 
ation. An audiogram, obtained at presenta- 
tion one month after onset, revealed a mild 
sensorineural hearing loss with poor 
speech discrimination te both phonemical- 
ly balanced words and synthetie sentence 
identification. Right crossed acoustic 
reflexes were absent. Serologic tests, 
including FTA-ABS, ancinuclear antibody, 
and rheumatoid factor, were negative. 
Electronystagmography revealed de- 
creased rotatory responses, positional nys- 
tagmus, and impaired cptokinetic nystag- 
mus. Computed tomographic sean with 
contrast showed a 1-cm focal lesion in the 
left parietal occipital white matter (Fig 2). 
Auditory brain-stem evoked responses, 
obtained two months after onset, had right 
prolonged absolute latercies of waves I, III, 
and V, as well as prolonged wave I to III 
and I to V interpeak intervals on the right 
(Fig 3). Magnetic resonance imaging was 
diffusely abnormal wita multiple foci of 
prolonged spin density end T, signal in the 
white matter both periventricularly and 
subcortically (Fig 4). A lumbar puncture 
revealed four oligoclonal bands, and visual 
evoked responses were prolonged in laten- 
cy on both binocular and monocular pat- 
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tern reversal stimulation. Five months 
after initial presentation, she experienced 
a reexacerbation of her symptoms that 
resulted in a severe right sensorineural 
hearing loss (Fig 1). 

CASE 2.—A 38-year-old woman was 
referred for a right sensorineural hearing 
loss that occurred suddenly 11 months 
previously without associated vertigo or 
tinnitus. The patient had been diagnosed 
as having multiple sclerosis eight years 
earlier and had experienced multiple bouts 
of neurologic abnormalities in the past, 
particularly related to vision and eye 
movement disorders. Her multiple sclero- 
sis had been quiescent for several months 
until the onset of the acute hearing loss. 
Findings from physical examination were 
unremarkable except for reduced right 
auditory acuity. Audiometry revealed a 
mild-to-moderate right sensorineural 
hearing loss with a pure-tone average of 46 


42 


250 1000 4000 


40% 


dB (Fig 5) and absent right acoustic 
reflexes. Poor discrimination of phonemi- 
cally balanced words and synthetic sen- 
tence identification was present on speech 
audiometry. Auditory brain-stem evoked 
responses showed a significantly pro- 
longed latency of wave V with no identifi- 
able wave I or III (Fig 6). Optokinetic 
responses on electronystagmography were 
asymmetric and bilaterally decreased. 
Magnetic resonance imaging showed 
extensive involvement of the central ner- 
vous system with multiple sclerosis 
plaques (Fig 7). 


COMMENT 


The diagnosis of multiple sclerosis 
remains a clinical one despite tremen- 
dous advances in supportive laborato- 
ry services and diagnostic imaging 
over the past decade. Characterized by 
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Fig 1.—Audiograms obtained one week, one 
month, and five months after onset of right 
sudden hearing loss showing initial fluctuating 
moderate sensorineura! hearing loss indica- 
tive of improvement and reevaluation of dis- 
ease. ANSI indicates American National Stan- 
dards Institute; AC, air conduction; BC, bone 
conduction; SAL, sensorineural acuity level; 
SSI, synthetic sentence identification; MCR, 
message-competition ratio; PB, phonemically 
balanced; PTA, pure tone average; cne, could 
not evaluate; SSIRT, synthetic sentence iden- 
tification reception threshold; SSim, synthetic 
sentence identification maximum; and PBm, 
phonemically balanced maximum. 








Fig 2.—Computed tomographic scan reveal- 


ing isolated left 


lesion. 


1-cm_ parietal occipital 
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a demyelinacing precess affecting the 
central whke matter separated in 
time and space, the clinical course of 
the disease pequently advances with 
time througn the possible, probable, 
and definit- diagnostic categories. 
According t> the clinical diagnostic 
criteria of Rase et al, the patient with 
only an acut= unilazeral sensorineural 
hearing less would be classified as 
possibly having multiple sclerosis if 
objective newrologic signs were insuf- 
ficient to establish more than one site 
of central nervous =ystem white mat- 
ter abnormality. Peser et al,‘ recog- 
nizing the «ifficulty in an accurate 
diagnosis ef multiple sclerosis on ini- 
tial clinical sresentation, added labo- 
ratory criter a for definitive diagnosis 
for researck protecol purposes. By 
their criter&, positive identification 
of oligocleon.! bands of IgG in the 
cerebrospinal fluid and paraclinical 
evidence of additional lesions, wheth- 
er by visua! evoked responses, somato- 
sensory resgonses. magnetic reso- 
nance imaging, expert urologic assess- 
ment for badder, bowel, or sexual 
dysfunction, or the hot bath test, are 
sufficient to establ. sh diagnosis. The 
monosymptcnatic attack combined 
with abnermal visual evoked re- 
sponses, a2baermal auditory brain- 
stem evoked responses, magnetic res- 
omance imeging, and  oligoclonal 
bands confirmed the diagnosis of mul- 
tiple scleresss and placed patient 1 
into the laberatory-supported defini- 
tive multiple sclerosis group. 
Advances im magnetic resonance 
imaging hav= made it the method of 
choice in rad wlogic detection of multi- 
ple sclerosis Geborski et al,’ in a 
study of 30 »satients being evaluated 
for multiple sclerosis, noted that mag- 
netic resonaace imaging was abnor- 
mal in 26 tients while computed 
tomographic scanning was abnormal 
in four patients and questionable in 
an additiona_four patients. Computed 
tomography was successful in reveal- 
ing only the argest lesions with sub- 
sequent magnetic resonance imaging 
demonstrating an even greater num- 
ber. Kirshne et al, in a series of 35 
patients, mowed magnetic resonance 
imaging fimdings of  brain-stem 
lesions in 15 »atients while none were 
detected on computed tomographic 
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Fig 3.—Auditory brain-stem evoked response showing prolonged latencies of waves |, Ill, and V 
as well as prolonged wave | to Ill and | to V interpeak intervals (1 to 4-kHz click, 22.1 clicks/s, 


80-dB normalized hearing level). 





Fig 4.—Spin density-weighted image showing several multiple sclerosis plaques. 


scanning. In addition, magnetic reso- 
nance imaging appeared to be a more 
sensitive detector of multiple sclerosis 
than cerebrospinal fluid oligoclonal 
banding, evoked potential studies, or 
computed tomographic scanning. Cut- 
ler et al’ noted that auditory brain- 
stem evoked response testing was 
probably more sensitive than magnet- 
ic resonance imaging in detecting 
brain-stem lesions. Magnetic reso- 
nance imaging sensitivity is greatest 
for the white matter of the cerebellum 
and less for the brain stem, spinal 
cord, and optic nerve. However, 
plaques best seen on T,-weighted 
images on magnetic resonance imag- 
ing are not specific for this disease 
process. Secondary demyelinating dis- 
eases (progressive multifocal leukoen- 
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cephalopathy, diffuse necrotizing leu- 
koencephalopathy, and diffuse leu- 
koencephalopathy), multiple focal in- 
farctions, and metastases must be 
ruled out.’ Noteworthy is the fact that 
the degree of multiple sclerosis 
involvement as judged from magnetic 
resonance imaging does not correlate 
with clinical severity or duration of 
the illness. 

Sudden sensorineural hearing loss 
is a rare presentation of multiple scle- 
rosis, as most patients present with 
muscle weakness, paresthesia, er ocu- 
lar and cerebellar disorders.’ Howev- 
er, the auditory system is unquestion- 
ably affected by multiple sclerosis. 
Jerger et al' noted a relatively high 
prevalence (90%) of auditory abnor- 
malities as detected by acoustic reflex, 
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Fig 5.—Audiogram revealing mild-to-moder- 
ate right sensorineural hearing loss, poor 
speech discrimination, and absent right 
a acoustic reflexes. See Fig 1 legend for expan- 
sion of abbreviations. 





speech audiometry, or evoked brain- 
stem audiometry in a group of 62 
patients diagnosed as having “defi- 
nite” multiple sclerosis. Acoustic 
reflex testing showed the greatest 3 
A V sensitivity (71% ), followed by speech 
audiometry (55%), and auditory 
V AAN Ko eee brain-stem evoked responses (52%), 
yei all abnormal in both patients pre- 
sented herein. The significantly pro- 
g VA longed wave V and absence of waves I 
and III in patient 2 are in contrast to 
\ Contralateral the commonly observed selective loss 
of late waves with preservation of 
early waves in patients with multiple 
sclerosis. Consequently, the potential 
of an eighth nerve tumor in addition 
to multiple sclerosis was seriously 


Fig 6.—Auditory brain-stem evoked response showing prolonged wave V without identifiable entertained until magnetic roSonanca 
wave | or Ill (1 to 4-kHz click, 11.1 clicks/s, 80-dB normalized hearing level). imaging revealed a normal facial 


Ipsilateral 
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Fig 7.—T.-wemhted magnetic resonance images showing diffuse multiple sclerosis plaques. 


(VII)/acoustie (VII) nerve complex 
and scattered multiple sclerosis 
plaques. Furthermere, the onset of 
the hearing løss eight years after the 
initial manifestation of her multiple 
sclerosis is anmusual In a series of 
Daugherty etal" of nine patients with 
multiple sclerosis and symptoms of 
hearing loss, six had developed hear- 
ing loss within the irst year and two 
within the first four years. Like 
patient 2 im our study, the final 
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patient in the series of Daugherty et 
al had developed hearing loss 11 years 
after the onset of multiple sclerosis. 
Klectronystagmography can play a 
role in the evaluation of multiple scle- 
rosis, particularly in relation to subtle 
ocular motility abnormalities difficult 
to detect on routine clinical examina- 
tion.’ While electronystagmographic 
findings obtained from both patients 
in our present study revealed evidence 
of central nervous system disease, the 
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classic internuclear ophthalmoplegia 
was not present. 

Prognostic guidelines for patients 
with early multiple sclerosis have 
been compiled by Kraft et al.'? Favor- 
able prognostic characteristics in- 
clude monosynaptic onset, sudden 
appearance of symptoms, optic neuri- 
tis or other sensory symptoms as the 
sole presentation, absence of initial 
motor symptoms, absence of extensor 
plantar reflexes and cerebellar signs 
at initial examination, and initial 
remission within one month of onset. 
Patients initially manifesting sudden 
sensorineural hearing loss possess by 
definition many of these favorable 
characteristics. Consequently, al- 
though there is no curative treatment 
for multiple sclerosis, cautious opti- 
mism may be extended to those 
patients with auditory dysfunction as 
an initial expression of their multiple 
sclerosis. 
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Human Leukocyte Antigen in 
Childhood Unilateral Deafness 


Kazumasa Matsuki, MD; Takehiko Harada, MD; Takeo Juji, MD; 
Jin Kanzaki, MD; Keijiro Koga, MD; Minoru Toriyama, MD 


@ Human leukocyte antigen frequen- 
cies were examined in 40 Japanese 
patients with severe unilateral sensori- 
neural hearing loss found in childhood. 
Human leukocyte antigen-Bw54 was sig- 
nificantly increased in frequency. No sta- 
tistically significant deviation in the Bw54 
frequency was observed among several 
possible subgroups studied. Although this 
: group of patients may have various 
causes, and underlying mechanism is still 
. unclear, this preliminary study suggests 
that childhood unilateral deafness may be 
associated with a genetically determined 
factor(s). 

(Arch Otolaryngol Head Neck Surg 
1989; 115:46-47) 


nilateral, severe sensorineural 

hearing loss in childhood is rela- 
tively frequently encountered in clini- 
cal practice. It is estimated that one in 
1000 schoolchildren presents total 
deafness in one ear with normal hear- 
ing in the other.' The cause of unilat- 
eral deafness includes various patho- 
logic conditions. Deafness following 
mumps is the best known cause of 
unilateral deafness, but its incidence 
is considered to be 0.05 per 1000. 
Other causative factors include hered- 
ity, developmental anomaly, meningi- 
tis, and labyrinthitis, but in about 
half of the cases, the cause remains 
unknown... Some of the cases of 
unknown cause may be attributed to 
mumps infection, since unilateral 
deafness in early childhood may pass 
unnoticed even if it started during 
mumps infection or it may begin with- 
out clinical manifestation. 


Accepted for publication Sept 21, 1988. 

From the Blood Transfusion Service, Tokyo 
University Hospital (Drs Matsuki and Juji); 
Department of Otolaryngology, University of 
_ Tokyo School of Medicine (Dr Harada); Depart- 
ment of Otolaryngology, Keio University School 
of Medicine (Dr Kanzaki); Division of Otolaryn- 
gology, National Children’s Hospital (Dr Koga); 
Division of Otolaryngology, National Medical 
Center Hospital (Dr Toriyama), Tokyo. 

Reprint requests to Department of Otolaryn- 
gology, University-of Tokyo School of Medicine, 
7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan (Dr 
Harada). 


Interest in the relationship between 
genetic control of disease susceptibili- 
ty and human leukocyte antigen 
(HLA) determinants has been grow- 
ing over the past 20 years, and more 
than 100 diseases have been shown to 
associate with HLAs.* However, only 
a few studies have been reported con- 
cerning HLA in relation to pathogene- 
sis of sensorineural hearing loss. They 
include studies on possible association 
of HLA and such diseases as autoim- 
mune sensorineural hearing loss,’ 
moderate or severe bilateral sensori- 
neural hearing loss,‘ and Meniere’s 
disease.’ Significant increase of one or 
two HLAs has been found in these 
disorders. 

The purpose of this study is to 
investigate possible association of 
HLAs with unilateral sensorineural 
deafness in children. As stated above, 
this type of sensorineural hearing loss 
may have various causes, but clinical 
manifestations are almost uniform 
and identical. Besides, it includes 
deafness following mumps, an estab- 
lished clinical entity. Thus, our pur- 
pose is also to see if this group of 
patients shares a common factor asso- 
ciated with HLA in clinical manifes- 
tation of the disorder. 


SUBJECTS, MATERIALS, AND 
METHODS 
Subjects 


The patients were 40 randomly selected 
Japanese children (12 males and 28 
females) with unilateral sensorineural 
deafness. The diagnosis was made clinical- 
ly before HLA typing. The right ear was 
affected in 21 cases, and the left ear in 19 
cases. In 21 cases, the deafness was noticed 
before 6 years of age; in seven cases, it was 
pointed out at the time of admission into 
elementary school (at 6 years of age); and 
in 12 cases, during elementary school and 
before 11 years of age. Complete or almost 
complete deafness comprised 35 cases, and 
the remaining five cases showed severe 
sensorineural hearing loss higher than 80 
dB HL. Four cases were diagnosed as defi- 
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nite cases of deafness following mumps; in 
six cases, deafness following mumps was 
suspected but could not be diagnosed defi- 
nitely, while in the rest of the cases the 
cause remained unknown. The control sub- 
jects were 190 randomly selected, appar- 
ently healthy, unrelated Japanese. 


HLA Typing 


In this study, we have typed more than 
50 HLA-A, -B, -C, -DR, and -DQ specimens 
serologically by the modified two-stage 
complement-dependent microcytotoxicity 
method as described previously.’ Briefly, 
mononuclear cells were separated from 
heparinized blood by Ficoll-Hypaque gra- 
dient centrifugation. Monocytes were 
removed by thrombin, and T and B cells 
were separated by the nylon wool column.‘ 
For typing HLA-A, -B, and -C, T cells were 
incubated with typing serum samples for 
30 minutes and then with rabbit comple- 
ment for 90 minutes at 22°C. For typing 
HLA-DR and -DQ, B cells were incubated 
with typing serum samples for one hour at 
37°C, followed by two-hour incubation 
with rabbit complement at 22°C. Typing 
serum samples were obtained locally at the 
Blood Transfusion Service, Tokyo Univer- 
sity Hospital, or obtained through serum 
exchange. The typing reagents distributed 
at the ninth and tenth International Histo- 
compatibility Workshop were also used. 
The HLA-DR4.1 specificity was typed by 
using HLA-DR4.1 
selected at the third Asia-Oceania 
HLA Workshop.’ The HLA-DQw4 specifi- 
city was determined as described pre- 
viously.'° 


Statistical Analysis 
For comparing HLA frequencies þe- 
tween the patients and healthy subjects, P 
values were obtained by the x? or the 
Fisher’s exact test. Corrected P values (Pc) 
were calculated as Pc = 1-(1-P)", where n 
stands for the number of the antigens 


examined. Relative risk was calculated by 
the method of Woolf.” 


RESULTS 


Table 1 shows the HLA phenotype 
frequencies in Japanese patients with 
unilateral sensorineural deafness in 
childhood. Only one antigen, HLA- 
Bw54, showed a significant increase 
even after the correction of the P 
value. Table 1 also depicts the fre- 
quencies of HLA-Cwl, -DR4.1, -DQw4, 
and other antigens that are in linkage 
disequilibrium with HLA-Bw54 in 
Japanese. They all showed slight 
increase, although the increase was 
not significant after the P value cor- 
rection. The relative risk was highest 
for HLA-Bw54. 
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specific alloantisera _£ 


Tabs 1.—haman Leukocyte Antigens in Childhood Unilateral Deafness 
) 


Control No. (%) 
Antigen (N = 190) 
Cw 52 (27) 
Bw54 27 (14) 
DR4 72 (38) 
DR4.1 43 (23) 
DRw53 116 (61) 
DQw4 54 (28) 


Patients, No. (% 
(N = 40) Risk P 

19 (48) 

15 (38) 

18 (45) 

15 (38) 

26 (65) 

16 (40) 


Relative 


2.40 012 
3.62 .0005 * 
1.34 >.05 
2.05 .049 
1.18 >.05 
1.68 >.05 


Table 2.—Possible Clinical Subtypes and Human Leukocyte Antigen-Bw54 


Possible Suasets 





No. of HLA-Bw54-Positive Patients / 
No. of Patients (%) 


Mumps deeiness (definite) 2/4 (50) 
Mumps desfn»ss (definite + possible) 5/10 (50) 


Complete ceasness 


15/35 (43) 


Onset before S.years ct age 10/21 (48) 


Table 2 chews HLA-Bw54 frequen- 
cies in possible subgroups of this dis- 
order as clas ified br cause, degree of 
hearing loss. and 2ge at onset. No 
statistically significant deviation in 
the HLA-Bw54 frequency was ob- 
served among these subgroups. 


COMMENT 


This is the first study that demon- 
strates statisically significant associ- 
ation betweea HLA-Bw54 and unilat- 
eral sensorir2ural deafness in child- 
hood in Japanese. Previous studies 
reported a significant increase of 
HLA-Cw7 in autoimmune sensorineu- 
ral hearing «ss in North America,’ 
and a significant increase of HLA-B16 
and -B18 ir moderate and severe 
bilateral sensorineural hearing loss in 
West Germaay.® Nc previous reports 
on sensorinearal hearing loss have 
shown the increase of HLA-Bw54. 
However, direct comparison is barely 
useful, since tthe disease subsets and 
ethnic groups in these studies are 
different. 

Human leukocyte antigen-Bw54 is 
known to asseeiate with various disor- 
ders in Japen, mostly autoimmune 
disorders. Tese disorders include 
rheumatoid -arthricis,’* Vogt-Koya- 
nagi-Harada syndrcme," and insulin- 
dependent diabetes mellitus.'* The 
sight but iusignifieant increase of 
HLA-Cwl, -CR4.1, -DQw4, and -Bw54 
suggests possible increase of an HLA 
haplotype, Jwl-Bw54-DR4.1-DQw4, 
in the patietts. This haplotype ‘is 
among the most frequent haplotypes 
in normal Japanese, and is also 


known for its strong association with 
various autoimmune disorders.!?"*" 
Thus, one possible hypothesis is that 
this heterogeneous disorder of unilat- 
eral childhood deafness, or at least a 
part of the disorder, is based on auto- 
immunity or on some unknown immu- 
nologic mechanisms. 

Another possibility is that the 
symptom of unilateral deafness itself 
and not the cause is associated with 
the HLA system. Various origins 
cause unilateral hearing loss, but the 
subjects with HLA-Bw54 may be 
more susceptible and prone to unilat- 
eral sensorineural hearing loss than 
others. The similar frequencies of 
HLA-Bw54 among possible subsets in 
the disorder may favor this hypothe- 
sis, but there is no direct evidence to 
substantiate or refute this hypothe- 
sis. 

Yet another possibility is that the 
disorder is associated with some 
genetically determined factors other 
than HLAs. Recent studies showed 
that the genes encoding tumor necro- 
sis factor a and £ are located adjacent 
to the HLA-B locus.” Since the HLA- 
class I region, which includes the 
HLA-B locus genes, is fairly large 
(more than 1000 kilobases),!” it is pos- 
sible that still other genes are located 
in this region, and one such gene may 
play a substantial role in developing 
the disorder. 

Because the sample size in this 
study is small and the material 
includes various causative factors pre- 
senting the same clinical manifesta- 
tions, this study should be regarded as 
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a preliminary one. Moreover, since 
this is the first study on HLAs in 
sensorineural hearing loss in Japa- 
nese, we could not combine our data 
with previous data from the same 
ethnic group. However, this study, 
together with the previous studies,** 
certainly suggests that some types of 
sensorineural hearing loss are associ- 
ated with genetically determined fac- 
tors. 


This study was partly supported by a research 
grant for specific diseases from the Ministry of 
Health and Welfare, and the Acute Profound 
Deafness Research Committee of Japan, Tokyo. 

We are grateful to M. Okuyama, Angela Yu, 
and Keiko Osawa for their excellent technical 
assistance. 
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Plasmin and Fibronectin Degradation in 


Chronic Secretory Otitis Media 


Eeva-Marjatta Salonen, PhD; Antti Vaheri, MD; Seppo Meri, MD; 


Tessa Lehtinen, MSc; Tauno Palva, MD 


@ Mucoid effusions from 39 children 
with secretory otitis media, altogether 42 
specimens, were analyzed for proteolytic 
activity using radial caseinolysis proce- 
dures, for fibronectin using a solid-phase 
enzyme immunoassay, and for fibronectin 
fragmentation using immunoblotting. All 
samples contained proteolytic activity, 
tentatively identified as plasmin on the 
basis of comigration with purified human 
plasmin in zymographic analysis. In 19 
specimens the plasmin level exceeded 1 
ug/mg of protein; the highest value re- 
corded was 18.7 ug/mg. Low levels of net 
plasminogen activator activity were found 
in 12 specimens and identified as uroki- 
nase according to comigration with the 


a. spite of the common occurrence of 
secretory otitis media (SOM), its 
etiology and pathobiology are still 
largely unknown. Acute viral and bac- 
terial infections of the upper respira- 
tory tract can predispose to SOM, but 
other mechanisms including auditory 
tubal dysfunction are thought to be 
responsible for persisting otitis me- 
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urokinase standard in zymography. 
Fibronectin was detected in all but one of 
the 42 specimens; in seven specimens 
the levels exceeded those inmormal plas- 
ma, calculated per milligram-of total pro- 
tein. Extensive fragmentation of fibronec- 
tin was found in 19 specimens, correlat- 
ing with high plasmin levels. The results 
are indicative of an ongoing proteolytic 
process in secretory otitis media and sug- 
gest that plasmin-caused degradation of 
the  fibronectin-containing basement 
membrane and subsequent formation of 
granulation tissue may be involved in the 
development of adhesive middle ears. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:48-53) 


dia.'* Mild forms of SOM may clear in 
a few months’ time by themselves or 
after the removal of the remarkably 
cytotoxic middle ear fluid. In persis- 
tent cases, surgical measures like ade- 
noidectomy and placement of ventila- 
tion tubes become mandatory in the 
efforts to achieve a cure. Even then, 
about 30% of the patients show con- 
tinuing or recurrent disease after one 
year. 

The humoral immune response 
seems to be normal in most patients 
with SOM. The levels of IgA and IgG 
are clearly higher in the effusion than 
in the serum, suggesting local synthe- 
sis in the submucosal plasma cells of 
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the middle ear.’ Total protein con- 
tent of middle ear effusion (MEE) is 
significantly higher than that of 
serum. Study of the complement 
components suggests that a strong 
local complemert activation takes 
place.’ C3 breakdown and splitting 
activity has been detected in MEE 
samples from children with SOM.” No 
strong evidence for allergic mecha- 
nisms in the pathogenesis of SOM has 
been presented.'** The cellular re- 
sponse both in serous and mucoid 
SOM fluids conforms also to normal 
response to inflammation, eg, the T- 
helper cells predominate over T-sup- 
pressor cells, and other lymphocyte 
subsets, including natural killer cells, 
are present. Macrophages are seen 
in sufficient numbers in all effusions 
and there is practically always a 
heavy local accumulation of polymor- 
phonuclear leukocytes. The break- 
down of the latter is a constant phe- 
nomenon in long-standing effusion, 
followed by release of many leukocyte 
lysosomal enzymes.” 

Lactate and malate dehydrogenase, 
acid phosphatase and aminotransfer- 
ase levels are 20- to 40-fold higher in 
MEE than in serum." There are also 
reports indicating that increased lev- 
els of lysosomal enzymes, such as 
lysozyme and a-glycosidase, in MEE 
are present.’? Granulocyte-derived 
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neutral proteinases, elastase, and 
cathepsin G have been detected in 
MEE. These enzymes are found main- 
ly complexed with proteinase inhibi- 
tors, notably with a:-macroglobulin, 
presumably explaining why the level 
of free inhibitors in MEE is lower 
than in serum.” 

We describe detection of high levels 
of active plasmin amd of fragments of 
fibronectin in MEE. Plasmin is known 
to be generated trom its inactive 
zymogen precursor plasminogen, 
widely distributed in plasma (120 ug/ 
mL) and other body fiuids, by the ac- 
tion of cel'-derived plasminogen acti- 
vators (PAs)." Such activation occurs 
in fibrinolysis, cell invasion, and tis- 
sue-destructive precesses, such as 
mouse mammary zland involution,” 
and is also known to be involved in 
corneal ulcerations. ? Fibronectin is a 
high-moleeular-weight glycoprotein 
presentin seluble farm in plasma (300 
ug/mL) and in many ather body fluids 
and in insoluble form in association 
with basement membranes and in in- 
terstitial connective tissue matrices, 
where it is involved in cell anchorage 
and migration.” Another salient fea- 
ture of fibrenectin is its remarkable 
susceptibility to be readily cleaved by 
different proteinass including plas- 
min.* Thus, the de-ection of plasmin 
and fibronectin degradation products 
in MEE may be ind_cative of an ongo- 
ing proteolytic process in SOM. 


PATIENTS ANB METHODS 
Patients 


This study was carried out on 39 children 
with SOM aged 4 months to 11 years (mean 
age, 3 years 98 menths). Nine of the children 
had a bilateral disease. All the patients 
had an established chronic SOM and they 
had been admitted to the hospital for 
adenoidectomy and installation of a venti- 
lation tube. 


Sample Preparation 


The MBE samples were collected in a 
trap-tube with the pacients under general 
anesthesia, and the srea of paracentesis 
was touehec with plkenol-soaked cotton 
stick befere aspiratior to avoid blood con- 
tamination trom the margins. One hun- 
dred microliters of 091 mol/L of phos- 
phate-buffered saline at a pH of 7.4 con- 
taining 1% vol/vol Triten X100 neutral 
detergent wasmixed vigorously with vary- 
ing amounts 2 to 10 mg) of the gluelike 





Fig 1.— Sodium dodecyl Sulfate-polyacrylamide gel electrophoresis of eight representative 
middle ear effusion samples, each containing 100 ug of protein. Proteins were stained using 
Coomassie blue. Molecular weights of marker proteins in kilodaltons are indicated on left. 
Samples correspond to following patients in the Table: sample 1, patient 18 dexter (dx); sample 
2, patient 18 sinister (sin); sample 3, patient 19 dx: sample 4, patient 19 sin; sample 5, patient 
20; sample 6, patient 28; sample 7. patient 29; and sample 8, patient 30. M, indicates relative 
molecular weight. 


MEE material, centrifuged for ten minutes 
at 2000 revolutions per minute, and the 
supernatant was collected for analysis. The 
protein content was determined using a 
protein assay (BCA; Pierce, Rockford, Ill). 
The protein contents varied from 10.8 to 
68.4 mg/mL. For the assays the samples 
were adjusted to 2 mg/mL using phos- 
phate-buffered saline as diluent. 


Sodium Dodecyl 
Sulfate—Polyacrylamide Gel 
Electrophoresis (SDS-PAGE) 


An SDS-PAGE was performed on slab 
gels according to Laemmli.” The acryla- 
mide concentration was 3.3% in the stack- 
ing gel and 5% to 16% in the separating 
gel. The samples were reduced with 10% 
(vol/vol) 2-mercaptoethanol in Laemmli’s 
sample buffer. After electrophoresis, the 
gels were stained with Coomassie brilliant 
blue R-250 for protein staining. Commer- 
cially available low-molecular-weight 
markers (Pharmacia, Uppsala, Sweden) 
supplemented with reduced fibronectin 
subunits (relative molecular weight [M,] 
250000) were used. 
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Proteinase Assays and Zymography 


Net proteolytic activity was determined 
using the radial caseinolysis procedure,” 
modified as described in detail elsewhere.” 
In the assay, briefly, 5 uL of specimens was 
added to wells in bovine milk casein- 
containing agarose. Plasmin (25 casein U/ 
mg; Kabi Diagnostica, Stockholm) was 
used as standard and the diameters of the 
lytic zones were recorded after incubation 
at 37°C for 48 hours. The detection level of 
the assay is 0.1 ug/mL. In assay of PA 
activity the casein agarose gel contained 30 
ug/mL of plasminogen (Kabi Diagnostica) 
and purified human urokinase (Calbio- 
chem, La Jolla, Calif; 50000 Ploug units per 
milligram) was used as standard. In PA 
assay the detection level is 0.1 U/mL of 
PA. 

Molecular weights of proteinases were 
determined using zymography,”’ ie, SDS- 
PAGE under nonreducing conditions, fol- 
lowed by extensive washing of the gel with 
phosphate-buffered saline containing 2.5% 
vol/vol Triton X100, and laying the gel on a 
casein-agarose detector gel. The lytic zones 
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a a he cae PO af 4 
- vi-t r 


TOFS 2s 















Proteinase 
Activity 
Patient/ (Plasminlike, 
Sex/Age, y Ear wyg/mg of Protein) 

1/F/5 Sin 0.13 

Dx 0.98 
2/F/4 Sin 0.12 
3/F/1 Sin 0.06 
4/M/2 Dx 2.43 
5/F/3 0.02 








7/F/1 0.01 






9/M/6 Dx 0.08 
10/F/2 Sin 3.46 
11/F/4 = 1.58 
12/M/2 2.54 















14/M/8 0.03 
16/M/1 Sin 
17/M/1 Sin 9.85 
18/M/2 


19/F/4 


20/F/2 






21/F/1 = 2.48 
22/M/5 Dx 0.30 
23/F/4 = 0.30 
24/M/2 1.54 








26/M/0 7.14 






28/M/ 1 4.54 
29/M/3 8.00 
30/M/5 Dx 0.49 
31/M/3 0.36 










33/F/2 0.37 


35/M/6 0.24 


37/F/6 Sa 0.10 


38/F/2 Sin 
39/F/8 


Fibronectin 


Enzyme Activator 
Immunoassay, Activity, 
Protein, Fibronectin Milli-Ploug 
ug/mg Fragmentation Units/mg 
12.02 — <10 
8.41 + <10 
0.46 an <10 
3.26 = <10 
0.74 +++ <10 
3.44 


6/M/ 11 0.02 5.35 <10 
8/M/1 0.09 7.46 


13/F/7 0.01 0.69 
15/M/4 8.00 0.11 <10 


25/M/6 0.16 0.45 
27/M/4 6.32 1.26 <10 


32/M/2 0.28 0.44 
34/M/2 3.73 <10 
36/M/3 2.06 0.15 











Plasminogen 





1.57 


0.67 

0.63 Tti 30 
1.59 - <10 
0.58 <10 


0.78 <10 
1.12 <10 
0.82 c 90 
Teg 


2.00 <10 
0.25 ttt <10 
0.46 T <10 
1.35 <10 


*Plus and minus signs indicate the extent or absence of fibronectin; Sin, sinister (left); and dx, dexter 
(right). 


developed within 24 to 48 hours of incuba- 
tion at 37°C. For detection of PA the 
overlay contained 30 ug/mL of plasmino- 
gen. 


Detection of Fibronectin 
and Its Fragments 


Immunoreactive fibronectin was quanti- 
tated using a solid-phase enzyme immuno- 
assay (EIA) and a monoclonal antibody 
({33) specific for human fibronectin.” In 
this assay the murine monoclonal IgG, (1 
ug/mL) was immobilized onto a polysty- 


rene solid surface. Fibronectin bound from 
the specimens to this capture-antibody 
was quantitated using polyclonal rabbit 
antifibronectin as detector antibody and 
alkaline phosphatase-labeled porcine anti- 
rabbit IgG in a chromogenic reaction using 
disodium paranitrophenylphosphate as 
substrate. 

Fragmentation of fibronectin was 
detected using immunoblotting of proteins, 
separated by SDS-PAGE, transferred to 
nitrocellulose sheet, according to Towbin 
et al,” using staining of fibronectin poly- 
peptides with horseradish peroxidase- 
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labeled rabbit anti-human fibronectin IgG 
(Dako, Copenhagen). 


RESULTS 
Electrophoretic Analysis of Total 
MEE Proteins 


Sodium dodecyl sulfate-polyacryl- 
amide gel electrophoresis under 
reducing conditions and protein stain- 
ing with Coomassie blue were used. As 
seen in Fig 1, the effusions contained 
multiple polypeptide bands, in most 
specimens a strong band in the posi- 
tion of albumin, but relatively few 
higher-molecular-weight components 
(M, >100000) compared with the pro- 
tein pattern of serum or plasma. 


Proteolytic Activity in MEE 


Mucoid effusions from 39 children 
with SOM were tested for total net 
proteolytic activity and for PA activi- 
ty using radial caseinolysis proce- 
dures. As seen in the Table all 42 
effusions contained net proteolytic 
activity. Nineteen specimens had 
greater than 1 ug of plasminlike activ- 
ity per milligram of protein and the 
highest value recorded was 18.7 ug/ 
mg. Low net PA activity was detected 
in 12 specimens; the other 30 speci- 
mens were negative (<10 milli-Ploug 
units per milligram). 

To characterize the molecular size 
of proteinase(s) responsible for the 
net proteolytic activity in MEE, 
zymography was used. As seen in Fig 
2, the major lysis band comigrated 
with plasmin (M, 85000). Such activi- 
ty was detected in 34 of the 42 MEE 
specimens. Zymographic analysis of 
PA activity was studied similarly but 
using a casein-agarose indicator gel 
supplemented with 30 ug/mL of puri- 
fied human plasminogen. In these PA 
zymograms, unexpectedly strong PA 
activity, comigrating with urokinase 
standard (M, 52000), was found (Fig 
3). Altogether 32 of the 42 MEE sam- 
ples were positive in PA zymography. 
In the interpretation of the PA zymo- 
grams it should be noted that in these 
analyses, besides PA, direct pro- 
teolytic activity, ie, plasmin (Fig 2), 
will give a positive lytic reaction. 
Thus, the lytic bands in the M, 85000 
region (eg, lane 6 in Fig 3) could be 
shown to be due to plasmin. Since in 
most specimens (30 of 42) no net PA 
activity was detected, the zymograph- 
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ic analyses suggest that PA-positive 
MEE samples alsc contain PA inhibi- 
tor, dissociated from the PA mole- 
cules in this assay. 


Fibronectin and Its Fragments 


Fibronectin antigen was quanti- 
tated using EIA. As seen in the Table 
the fibroneetin antigen levels ex- 
ceeded in seven MEE samples those in 
normal plasma (at the age of the 
patients 2.5 to 3 gg/mg of total pro- 
tein*) when calculated per milligram 
of total pretein. It may be also noted 
that high proteinase levels in MEE 
samples in genera! correlated with a 
low fibronectin antigen level and vice 
versa. 

The degree of fibronectin fragmen- 
tation was determined using immuno- 
blotting. In Fig + both intact and 
fragmented fibronectin were seen in 
many of the specimens (summarized 
in the Tabie) and in 19 of the speci- 
mens fragmentation of fibronectin 
was detected. All the nine MEE speci- 
mens with extensive fragmentation of 
fibronectin (triple pluses in the Table) 
had high proteinase activity. Con- 
versely, of the 22 specimens with no 
apparent fragmentation, 19 had low 
proteinase activity (<500 ng/mg of 
protein). 

Since the fibromectin solid-phase 
EIA is based on the use of a monoclon- 
al-capture antibocy reeognizing the 
cell-binding domain only and of a 
polyclonal detector antibody recogniz- 
ing several determinants of the 
fibronectin molecule, the assay gives 
lower values for fragmented than for 
intact fibronectin. Also in the inter- 
pretation ef the EIA and immunoblot- 
ting results, it sheuld be noted that 
the two assays utilize different anti- 
bodies, a monoclenal with defined 
specificity in EIA and a polyclonal 
antibody in immunoblotting. Even the 
latter antibodies do not necessarily 
detect all fragments of fibronectin. 


COMMENT 


The main new findings in this arti- 
cle are the detection of net proteolytic 
activity and fibromectin fragmenta- 
tion in MEE. The use of zymography 
showed that the major MEE protein- 
ase activity comigrated with plasmin. 
In many patients the levels of plasmin 
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Fig 2.—Zymographic analysis for determination of molecular weights of direct proteolytic activity 
in six representative middle ear effusion samples. Samples correspond to the following patients in 
the Table: sample 1, patient 22; sample 2, patient 23; sample 3, patient 24; sample 4, patient 25; 
sample 5, patient 26; sample 6, patient 27. Arrow points to position of plasmin standard (10 ug in 
lane plasmin [PL]). Note that samples 1 to 4 and 6 contain proteolytic activity comigrating with 
plasmin. Molecular weights of marker proteins in kilodaltons are indicated on left. M, indicates 
relative molecular weight. 





Fig 3.—Zymographic analysis for determination of molecular weights of plasminogen activator 
activity in six representative middle ear effusion samples. Samples were the same analyzed in Fig 
2. Arrow points to position of urokinase (UK) standard (10 milli-Ploug units in lane UK). M, 
indicates relative molecular weight. 





that we found, exceeding 1000 ng/ mg 
of protein, are quite high, especially 
when considering the calculated val- 
ues in undiluted MEE. Such plasmin 
concentrations are expected to be 
destructive to the middle ear epitheli- 
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al lining. The basement membranes 
underlying the epithelial cells include 
several components, such as fibronec- 
tin and heparan sulfate proteoglycan, 
known for their high susceptibility to 
degradation by plasmin.=° In addi- 
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Fig 4.—Immunoblotting of fibronectin and its fragments in eight middle ear effusion samples, 
each containing 100 ug of protein. Molecular weights of marker proteins in kilodaltons are 
indicated on left. Samples were the same analyzed in Fig 1. M, indicates relative molecular 


weight. 


tion, plasmin can activate latent colla- 
genases to active form,” which may 
lead to further destruction of base- 
ment membrane and into the deeper 
stromal layer. It seems probable that 
plasmin is one of the cytotoxic entities 
in MEE, and this further emphasizes 
the need to remove the effusion to 
avoid its cytotoxic effects in the mid- 
dle ear. 

Intact fibronectin is needed for cell 
attachment, anchorage, and migra- 
tion, which are phenomena involved 
in maintenance of tissue integrity.” In 
view of the high plasmin concentra- 
tions it was not unexpected to find 
that fibronectin in MEE samples was 
largely degraded, and thus unable to 
carry its normal functions in tissue- 
repair processes. It is also conceivable 
that proteolytic fragments of fibro- 
nectin may interfere with the multi- 
ple interactions of the intact fibronec- 
tin molecule, as has been shown in an 
experimental model system.” The 
presence of such fibronectin frag- 
ments may thus add to the cytotoxic 
effects of plasmin itself. This may 


represent another indication for the 
need to remove the effusion in chronic 
SOM. 

It is well known that some ears with 
long-standing SOM, especially with- 
out active treatment, finally become 
adhesive. For this to happen destruc- 
tion of both the promontory mucosa 
and tympanic membrane basement 
membranes is necessary, allowing 
active formation of granulation tis- 
sue. This active breakdown could well 
be caused by plasmin occurring in 
high concentration, degrading the 
fibronectin and resulting in irrepara- 
ble mucosal damage. 

It is notable that the majority of 
chronic SOM are microbiologically 
sterile inflammations.** In our mate- 
rial only 30% of MEE samples were 
positive for bacteria (data not shown). 
Thus the possibility that bacterial 
proteinases, such as streptokinase, 
may be responsible for generation of 
active plasmin seems to be remote. On 
the other hand, there are several pos- 
sibilities as to how the proteolytic 
machinery may be triggered in SOM. 
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Extracellular proteolytic activation is 
a cascadelike reaction regulated at 
several levels.” These include conver- 
sion of inactive PAs to their active 
forms (pro-PA to PA), several PA 
inhibitors.” cofactors involved in the 
reaction between PA and plasminogen 
to generate active plasmin,” and 
finally several plasmin inhibitors of 
which the fast-acting a,-antiplasmin 
and the large broad-spectrum inhibi- 
tor, a,-macroglobulin, are thought to 
be the important ones.” A change at 
any of these regulatory levels could 
result in a continuous proteolytic acti- 
vation. Our unexpected finding of 
active PA only after electrophoretic 
separation of the proteins in zymogra- 
phy suggested that activator-inhibi- 
tor complexes may be present in MEE. 
Detailed studies on the PA and plas- 
min inhibitors in MEE will be of 
interest. 

Our results suggest that net proteo- 
lytic activity (plasmin), as well as 
fibronectin fragmentation, can serve 
as a novel indicator of the inflamma- 
tory process in chronic SOM. Similar- 
ly, we have recently detected plasmin 
in tear fluid of corneal erosions resis- 
tant to conventional therapy and we 
have treated them successfully with 
an inhibitor of plasmin, namely apro- 
tinin.? It remains to be seen whether 
plasmin assay will prove clinically 
useful for monitoring patients with 
chronic SOM and whether application 
of the nontoxic plasmin inhibitor, 
aprotinin, has therapeutic value in 
chronic SOM. 
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The Large Vestibular Aqueduct 


Syndrome in Children 


A Review of 12 Cases and the Description of a New Clinical Entity 


Mark J. Levenson, MD; Simon C. Parisier, MD; Morton Jacobs, MD; David R. Edelstein, MD 


@ The large vestibular aqueduct as an 
isolated anomaly of the temporal bone 
has been previously identified radiologi- 
cally, and its association with sensory 
neural hearing loss has been recognized. 
it has not, however, been defined as a 
distinct clinical entity in children. We 
studied 12 children, ages 3 to 9 years, 
with downward-fluctuating progressive 
high-frequency neurosensory hearing 
losses whose symptoms were thought to 
be related to the isolated enlargement of 
the vestibular aqueduct identified by high- 
resolution computed tomographic scan- 
ning. Previously it had been assumed that 
a large vestibular aqueduct is a temporal 
bone dysplasia that is a variant of the 
Mondini type of deformity and that the 
associated hearing loss is congenital in 
nature. Our clinical observations, how- 
ever, indicate that the hearing loss in 
children with an isolated enlargement of 
the vestibular aqueduct is acquired during 
childhood. The natural history of this pro- 
gressive deafness is reviewed, and a 
pathophysiologic hypothesis is pre- 
sented. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:54-58) 
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Ithough previously described, the 
radiologic finding of a large ves- 
tibular aqueduct (LVA) has not been 
defined as a distinct clinical entity in 
children. We have identified a subset 
of children with sensory neural hear- 
ing losses (SNHLs) in whom a bony 
structural abnormality of the inner 
ear was identified that was limited to 
the enlargement of the vestibular 
aqueduct. Published reports have gen- 
erally considered the hearing loss 
present in individuals with the LVA 
as being congenital, nonprogressive, 
and nonfluctuating. Review of 12 pedi- 
atric patients with the LVA as an 
isolated temporal bone anomaly, how- 
ever, supports the opinion that the 
SNHL in these children is acquired 
and progressive. Sudden SNHLs in 
some cases bear a direct relationship 
to episodes of relatively minor head 
trauma. Fluctuating, down sloping 
neurosensory hearing losses are the 
rule. Children with normal hearing 
and an LVA appear to be at increased 
risk for sudden hearing losses. 


REVIEW OF THE LITERATURE 


In the course of polytomographic 
investigations of the temporal bone, 
specifically for the evaluation of the 
vestibular aqueduct in Meniere’s dis- 
ease, a subset of patients were identi- 
fied by Valvassori and Clemis' with 
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markedly hyperplastic, enlarged ves- 
tibular aqueducts. These authors 
reviewed 3700 cases referred for poly- 
tomography of the inner ears and 
reported on 50 cases with enlarged 
vestibular aqueducts (1.5% of the 
overall group). 

Bilateral enlargement of the vestib- 
ular aqueduct was more frequent than 
unilateral enlargement by a ratio of 2 
to 1. In 40% of the abnormal 50 cases, 
the LVA was an isolated anomaly, 
whereas 60% had an associated 
abnormality, most frequently an 
enlarged lateral semicircular canal. 
An LVA was associated with Mondini, 
or Mondini-Alexander dysplasia in 
eight cases (16% of the group with 
LVAs). 

Emmett? identified a group of 26 
patients with the LVA from 2500 
cases studied for inner ear disease by 
polytomography. In five cases with 
unilateral enlargement of the vestibu- 
lar aqueduct, all had an SNHL on the 
side of the enlarged aqueduct, with 
normal hearing in the contralateral 
ear. In three cases hearing was nor- 
mal despite the finding of the LVA. In 
87% of the ears tested having an LVA, 
there was a moderate to profound 
SNHL, typically with a down sloping, 
high-frequency component. The losses 
were described by Emmett as non- 
fluctuating and nonprogressive. 
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Swartz et al’ reported three cases 
studied by cemputed tomography (CT) 
for unilateral SNHL found to have 
unilateral LA as an isolated tempo- 
ral bone abnormalizy. In axial projec- 
tions, the diameter of the abnormal 
aqueduet was grear than 2 mm in 
the cases reviewed. Unilateral pro- 
found SNEL correlated with the side 
of the enlarged aqueduct. The hearing 
losses were stated as being congeni- 
tal. 


ANATOMY AND PHYSIOLOGY 


The vestibular aq 2educt arises from 
the medial wall ef the vestibule and 
extends post=niorty for approximately 
1 cm, opening on the posterior surface 
of the pyramid within the posterior 
cranial fossa*’ The endolymphatic 
duct courses within the vestibular 
aqueduct and connects the endolym- 
phatic sac with the vestibular laby- 
rinth and by mears of ductus reuniens 
with the cochlear dact (Fig 1). 

While the remainder of the inner 
ear is fully developed at birth, the 
vestibular aqueduct and the endolym- 
phatic sac are immature and small.® 
As the opesteror cranial fossa 
expands, the vestibular aqueduct and 
the endolymphatic sac rapidly in- 
crease in size ane reach maturity by 
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age 4 years. Kodama and Sando,*’ by 
means of graphic reconstruction tech- 
nique, have classified the vestibular 
aqueduct into the following three cat- 
egories with respect to area: hypoplas- 
tic, less than 8 mm?; normoplastic, 8 to 
18 mm’, and hyperplastic, greater 
than 18 mm’. In temporal bones with 
hyperplastic vestibular aqueducts, the 
rugose portion of the endolymphatic 
sac is enlarged and lies within the 
external aperture of the vestibular 
aqueduct itself. Kodama and Sando®’ 
concluded that there is a direct rela- 
tionship between the vestibular aque- 
duct area and its volume. Therefore, it 
would appear that in cases with an 
enlarged vestibular aqueduct at least 
the rugose portion of the endolym- 
phatic sae is enlarged in porportion to 
the enlargement of the vestibular 
aqueduct. 

The endolymphatic sac itself may 
provide for active ionic exchange of 
endolymph with the cerebrospinal flu- 
id. It may also serve as a reservoir for 
endolymph and, because of its capaci- 
ty for the absorption of water, may 
have a pressure-regulating role.’ 

Microchemical studies of the endo- 
lymph within the endolymphatic sac 
have demonstrated a surprisingly 
high protein content with a protein 
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solute concentration of 5200 mg/100 
mL in cats and 1000 to 3000 mg/100 
mL in humans.” This protein solute 
concentration within the sac is mark- 
edly hyperosmolar in relationship to 
the osmolarity of the endolympyh 
contained within the remainder of the 
membranous labyrinth. 


MATERIALS AND METHODS 


Twelve children, six boys and six girls, 
were found with the isolated LVA anomaly 
on high-resolution CT of the temporal 
bone. All the children had either previous- 
ly undergone or were undergoing complete 
neurotologic evaluations for SNHL of 
unknown cause. None of the children 
had identifiable causes, syndromes, or 
associated congenital abnormalities to 
explain their hearing losses. Other than 
recurrent serous otitis media in two chil- 
dren, there were no middle-ear anomalies 
present. Seven of the children in the study 
group had been followed up by the authors 
from one to eight years previously without 
a diagnosis of the cause of their hearing 
losses, and sudden or progressive drops of 
hearing prompted further investigation by 
CT that revealed enlargement of the ves- 
tibular aqueducts. 

Hearing loss was evaluated by behavior- 
al audiometry in all cases, and, when avail- 
able, serial audiograms were compared. 
Vestibular testing by means of electronys- 
tagmography was performed in only two of 
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Fie 1.—Schematic diagram of endolymphatic circulation and proposed route of retrograde reflux of sac contents 
(awows) CSF indicates cerebrospinal fluid. 
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these children because of their age and the 
relative absence of vestibular symptoms. 
During the study, high-resolution CT 
was the only radiologic method utilized to 
evaluate the temporal bone. One thousand 
seven hundred temporal bone studies with 
1.5-mm axial sections were performed dur- 
ing this study period. Normally, the vestib- 
ular aqueduct was not seen or was appreci- 
ated only by a lucent line never exceeding 2 
mm anywhere along its length, including 
the external pore on the axial projection. 








The vestibular aqueduct size was deter- 
mined by measurement of a line drawn 
perpendicular to the axis of the aperture 
(Fig 2, white arrow), extending between 
the two lips of the external pore (Fig 2, 
black arrows). All cases were reviewed and 
measured by two neuroradiologists, and 
the external pore of the vestibular aque- 
duct in the posterior fossa was utilized as 
the point of measurement (Fig 3). The 
upper limit of normal of the external pore 
was considered to be 2 mm. During the 
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same three-year study period, four cases of 
the Mondini dysplasia were identified by 
CT, one of which had an associated LVA. 
These cases were not included in the study 


group (Fig 4). 
RESULTS 


The LVA as an isolated temporal 
bone anomaly was found to have an 
incidence of 0.64% in our series. The 


Fig 2.—Top left, Method utilized in measurement of enlarged aqueduct. 
White arrow across axis of external aperture of vestibular aqueduct. 
Black arrows at lips of external aperture or pore. 


Fig 3.—Top right, Enlarged vestibular aqueduct, point of measurement 
of external aperture in posterior fossa (arrows). 


Fig 4.—Bottom left, Mondini dysplasia with associated enlargement of 
vestibular aqueduct. Case excluded from series. 
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12 children in the study group pre- 
sented to us initially at a mean age of 
4% years (yeungest age, 3 years; old- 
est age, 9 years). Tke initial present- 
ing hearing loss in three cases had 
been discovered by school screening 
tests, three cases because of lag in 
speech developmext, three cases 
because of deterioration of previously 
developing speech, wwo cases because 
of recurrent serous otitis media, and 
one ease during auciologic evaluation 
for imbalance. 

High-resolution ~T performed in 
all cases revealed the vestibular aque- 
duct enlargement to de bilateral in ten 
cases.and unilateral in two cases, for a 
total of 22 ears with LVA. Measure- 
ments of the external pore size of the 
vestibular agueduc= in the axial CT 
projection were taken (Figs 2 and 3). 
There were 1 right and 11 left ears 
evaluated. The rigtt mean external 
pore size measurec 6.2 mm, with a 
range of 3 to 10 mm. The left mean 
pore size measurec 5.0 mm, with a 
range of 2.5 to 10 mm. There was no 
correlation noted between the relative 
size of the enlargec aqueduct, once it 
was considered hyperplastic, and the 
extent of the hearing loss. 

The 22 ears with the isolated LVA 
anomaly could be placed into three 
groups at the time of initial evalua- 
tion. Group 1 consisted of four ears 
with profound SNHL at the time of 
earliest available audiogram. Group 2 
included ten ears with characteristic 
severe to profoumd down-sloping 
SNHL in high frequencies, with a 
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Table 1.—Composite Audiometric Data of Group 2 
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mean speech reception threshold 
score of 55 dB and a discrimination 
score of 35% (8/10 ears with available 
mean discrimination scores) (Table 1). 
When group 2 patients were followed 
up longitudinally, considerable up- 
ward-downward fluctuation occurred 
in the pure tone averages and discrim- 
ination scores, although hearing 
remained poor as a rule. Group 3 
involved eight ears with normal or 
serviceable hearing at the time of 
initial presentation (four normal, one 
mild, and three moderate SNHLs, all 
with discrimination scores greater 
than 80% at time of initial evalua- 
tion). These eight ears, when followed 
up longitudinally by serial audio- 
grams, were at risk for progressive 
SNHL. Hearing dropped in six of 
eight ears over the course of time. 
Five of these losses were sudden. 
Three patients had well-documented 
instances of relatively minor head 
trauma that seemed to immediately 
precipitate the sudden losses. Another 
loss occurred while the patient was 
forcefully playing a wind instrument, 
and the fifth loss came immediately 
following an airplane flight. The high- 
frequency down-sloping neurosensory 
hearing losses that. typically occurred 
in this group of patients are well 
represented by the case in Table 2. A 
mean follow-up for the 12 cases was 
4.2 years. 


COMMENT 


The isolated LVA anomaly was 
found to have an overall incidence of 
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0.644% in 1700 high-resolution CT 
studies of the temporal bone per- 
formed during the study period for all 
disorders, including those performed 
for inflammatory and neoplastic dis- 
ease. In the clinical subset of children 
with sudden or fluctuating sensori- 
neural hearing loss, the incidence of 
the isolated LVA is undoubtedly high- 
er. The true incidence of this anomaly 
in this subset of children will become 
clearer in an ongoing prospective 
study. 

From our clinical observations, it 
seems that some children born with 
an isolated LVA may initially have 
normal hearing. The vestibular aque- 
duct, endolymphatic sac, and endo- 
lymphatic duct system increase in size 
after birth and mature by age 4 years. 
In the LVA anomaly, these structures 
are abnormally dilated. We propose 
that the homeostasis of the endolym- 
phatic circulation is placed at risk by 
the reflux of the hyperosmolar endo- 
lymphatic sac contents through a 
widely patent endolymphatic duct. 

Sudden fluctuation in cerebrospinal 
fluid pressure could compress the 
dural envelope surrounding the endo- 
lymphatic sac and forceably backwash 
the hyperosmotic fluid within the 
endolymphatic sac. 

The hyperosmotic sac contents 
would theoretically be refluxed into 
the basal end of the cochlear duct by 
passing through the ductus reuniens 
from the enlarged endolymphatic duct 
(Fig 1). Thus, one would expect the 
maximum amount of damage to occur 
to the neuroepithelium at the basal 
end of the cochlear duct, producing a 
high-frequency SNHL. Gussen'!? has 
published temporal bone findings of 
several cases of sudden SNHL. The 
point of injury was at the junction of 
the ductus reuniens and the cochlear 
duct. Reissner’s membrane was 
abnormally ballooned out of this 


Table 2 — Summary of Longitudinal Audiologic Data in a Child With a Bilateral Large Vestibular Aqueduct and Sudden Hearing Loss* 


Right Ear, Hz 
9999S 


Age, y Date 
12 1-34 2C 44 30 25 
13 285 1€ 60 30 30 
13 3385 2E 60 30 30 


SRF Disc, % 250 500 


1000 2000 4000 8000 SRT Disc, % 


10 70 90 80 15 92 
20 70 90 90 15 70 
20 70 90 100 15 96 


Left Ear, Hz 


250 500 1000 2000 4000 8000 
10 20 10 25 10 10 
30 30 20 50 90 90 
30 30 20 20 20 80 





* This occurred in the left ear while he was playing his trombone (case 3, group 3). SRT indicates speech reception threshold. 
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point. Gussen concluded that this 
region is especially vulnerable to sud- 
den changes in pressure within the 
endolymphatic system. This patholog- 
ic finding could also be explained by a 
sudden osmotic pressure change at 
this site, resulting in sudden mem- 
brane distention and cellular disrup- 
tion. 

Surgical experience for patients 
with the LVA syndrome is limited. 
Middle-ear explorations for fistulas 
were performed in two children in our 
series with a history of sudden SNHL 
following minor head trauma. Al- 
though the explorations disclosed no 
abnormalities, several months after 
surgery the hearing partially recov- 
ered in the middle and low frequen- 
cies, although high-frequency hearing 
loss in both cases was permanent. We 
have performed one endolymphatic 
sac decompression in an adult with 
the LVA anomaly. Our patient, a 30- 
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year-old man who was not included in 
our series, experienced a profound 
sudden SNHL while jogging and was 
discovered to have a unilateral LVA in 
the affected ear. The sac procedure 
was performed immediately after a 
middle-ear exploration was negative 
for fistula. There was no return of 
useful hearing in this case. Emmett 
reported four cases of LVAs in which 
sac decompression was performed 
also without hearing improvement. 


CONCLUSION 


1. The LVA is a congenital anomaly 
of the temporal bone that predisposes 
children with the defect to develop an 
acquired SNHL at a relatively early 
age. 

2. The LVA anomaly is more com- 
mon than the Mondini dysplasia by a 
ratio of 4:1. 

3. Children with the LVA anomaly 
in a normal-hearing ear, when fol- 
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syndrome seemed to be related to 
head trauma or activities that may 
cause a sudden fluctuation in cerebro- 
spinal fluid pressure. 

6. Cochlear injury could be ex- 
plained by the contamination of the 
endolymphatic circulation by the 
reflux of hyperosmotic endolymphatic 
sac contents. 


This research was supported in part by the 
Children’s Hearing Institute of Manhattan Eye, 
Ear & Throat Hospital. 

Thomas Bergeron, MD, reviewed the computed 
tomographic scans, and Christopher Lindstrom, 
MD, Samuel Nodelman, MD, and Steve Hiller, 
MD, furnished clinical information. 


goscope 1966;76:498-512. 

10. Mogi G, Watanabe N, Lim D: Inner ear 
immunology, in Proceedings of the First Interna- 
tional Conference of Immunobiology, Autoimmu- 
nity and Transplantation in Otorhinolaryngolo- 
gy. Amsterdam, Kugler Publication, 1985, pp 
139-146. 

11. Gussen R: Sudden deafness associated with 
bilateral Ressner’s membrane ruptures. Am J 
Otol 1983;4:27-32. 

12. Gussen R: Sudden hearing loss associated 
with cochlear membrane rupture. Arch Otolaryn- 
gol Head Neck Surg 1981;107:598-600. 


LVAS—Levenson et al 


l arat fi Bae 
b j 


Middle-Latency Responses 
I. Electrical and Acoustic Excitation 
Martin J. Burton, MA, BM, BCh; Josef M. Miller, PhD; Paul R. Kileny, PhD 


@ The electrically evoked auditory 
brain-stem response hes been used in the 
past to assess auditory system function 
with regard to cochlear prosthesis appli- 
cation. The brief lateney of the response 
makes it susceptible to electrical artifact 
contamination, and weveform identifica- 
tion is often difficult. 4s a possible alter- 
native for a noninvasive measure of sys- 
tem excitability, the middile-latency 
response (MLR), elicited by electrical 
stimulation, was investigated. Middle- 
latency responses were recorded in 
response to acoustic and round-window 
electrical stimuiation in albino guinea 
pigs. Acoustic and electrically evoked 
MLR waveforms were similar, as were 
their respective latency/intensity func- 
tions. Amplitude/intemsity functions for 
the electric MLR showed greater variabili- 
ty than acoustically evoked MLR func- 
tions. The electric MLR is readily evoked 
and relatively insensitive to electrical arti- 
fact in the guinea pig It is potentially a 
useful tool im assessing the integrity of 
auditory pathways anc’ consequently in 
the developmen! of dagnostic tests for 
cochlear impiant cand dates. 

(Arch Otclaryngol Head Neck Surg 
1989;1 15:59-52) 


Wi the development of alterna- 
tive eochlear prostheses with 
different design characteristics and 
the increasing application of the coch- 
lear prosthesis to wider candidate 
populations, the need to develop tests 
for the seleetion of appropriate 
implant candidates has increased. It 
has been suggested that electrically 
evoked potentials, end in particular 
the electrically evoked auditory brain- 
stem response (EAER), might serve 
this purpose.’ A number of studies 
have examined properties of the 
EABR with the aim of demonstrating 
the suitability of its diagnostic appli- 
cations; however, several problems 
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have arisen in attempts to record 
EABRs. For most investigators, con- 
sistent waveforms have been difficult 
to produce, intersubject and intrasub- 
ject reproducibility has been poor, 
and, most importantly, electrically 
produced stimulus artifacts have led 
to difficulty in wave identification 
and measurement. Van den Honert 
and Stypulkowski? have well de- 
scribed these problems and demon- 
strated that they may be overcome, 
but only under very carefully re- 
stricted conditions. The importance of 
being able to identify reliably waves 
of the EABR is evident if meaningful 
comparisons are to be made between 
different studies and within studies of 
ABRs and EABRs. Animal data also 
raise some questions as to the utility 
of this measure to reflect eighth nerve 
function.** 

Middle-latency responses (MLRs) 
occur between 10 and 80 ms following 
stimulus presentation.’ In humans, 
such responses are most prominent 
bilaterally over frontocentral regions, 
with the positive peak (Pa) at 25 to 30 
ms having been demonstrated to be 
the most stable component.’ Middle- 
latency responses have also been 
recorded in the guinea pig, where they 
are best recorded over the temporal 
lobe of the hemisphere contralateral 
to the stimulated ear and have a tri- 
phasic waveform consisting of two 
positive peaks separated by a negative 
trough. These features have been 
labeled A, B, and C, respectively.’ 

The longer, overall, initial latency 
of the MLR suggests that if electrical- 
ly evoked MLRs (EMLRs) could be 
elicited by pulses with durations of up 
to 1 ms, contamination of the wave- 
form by electrical artifact would not 
occur. The usefulness of the EMLR in 
assessing threshold for electrical 
stimulation™®" and dynamic ranges" 
in implanted patients has been dem- 
onstrated, but further studies of the 
EMLR require a reliable experimental 
model. 

Acoustically evoked MLRs have 
been recorded and described in the 
guinea pig,’ and provide a good model 
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for the EMLR. The aim of this study 
was first to demonstrate that EMLRs 
could be elicited in guinea pigs, and 
second to characterize the latency/ 
intensity and amplitude/intensity 
functions so derived. 


MATERIALS AND METHODS 


Twelve albino guinea pigs, weighing 
between 250 and 450 g, were used. The 
animals were anesthetized with intramus- 
cular injections of xylazine and a keta- 
mine/acepromazine maleate (10:1) mix- 
ture (70 mg/kg). Skin and periosteum over 
the cranium were removed and small epi- 
dural screws positioned at three sites: 2 cm 
anterior to the bregma (reference elec- 
trode), 1 em posterior to the bregma (ver- 
tex recording electrode for ABRs and 
EABRs), and 1 cm lateral to the bregma on 
the side contralateral to the ear to be 
stimulated (active recording electrode for 
MLRs and EMLRs). 

A loudspeaker was coupled to the ear to 
be stimulated by a short tube that was 
sealed into the external eanal. Responses 
were recorded between implanted elec- 
trode screws and a needle electrode in the 
neck muscles as ground. These were ampli- 
fied 1000 times by a preamplifier (P15, 
Grass, Quincy, Mass) withrfilters set at 3 to 
3000 Hz. The filter roll-off was 6 dB per 
octave. The signal was further amplified 
100 times by a home-preduced amplifier 
with bandpass of 0.5 to 30000 Hz. The 
responses obtained from 200 (MLR/ 
EMLR) or 1000 (ABR/EABR) stimulus 
presentations were averaged using a signal 
processor system (MI2, Modular Instru- 
ments, Inc, Southeastern, Pa). 

Subjects were assigned to one of two 
groups. In both, at the outset of the exper- 
iment, moderately high-intensity (peak 
sound pressure level of 114 dB or approxi- 
mately 80 dB nHL) acoustic click stimuli 
were presented to the animal to verify that 
an MLR could be obtained and to deter- 
mine its waveform. In the first group (five 
animals), the acoustic stimuli were gener- 
ated by 0.2-ms square waves at a rate of 
5/s, input/output functions were gen- 
erated, and thresholds were determined. In 
the second group (seven animals), 80-us 
biphasic square-wave pulses presented at a 
rate of 5/s were used te generate click 
stimuli at a single suprathreshold intensi- 
ty (114 dB peak sound pressure level). In all 
cases, at least two representative MLRs 
were recorded at each intensity. 
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Fig 1.—Acoustic and electric middle-latency 
responses (MLRs) elicited by 80-us click and 
biphasic electric square wave, respectively. 
ABR indicates auditory brain-stem response. 


For both groups, following acoustic 
recordings, the loudspeaker was removed, 
the bulla wall opened, and the round win- 
dow exposed via a wide postauricular 
approach that included removing the tym- 
panic membrane, malleus, and incus. A 
platinum/iridium wire-ball stimulating 
electrode was positioned under direct visu- 
alization on the round window membrane, 
and an indifferent platinum/iridium wire 
electrode was passed through a small hole 
in the remaining bulla wall. Biphasic (40- 
us per phase) square-wave, constant cur- 
rent, charge-balanced pulses were pre- 
sented at a rate of 5/s and responses 
recorded using a recording technique iden- 
tical to that used for acoustic studies. 
Intensity of the electrical stimuli was 
varied to determine the threshold for the 
EMLR and latency/intensity and ampli- 
tude/intensity functions. 

In two animals, following the electrical 
intensity series, 50 „L of 10% neomycin 
sulfate was slowly injected through the 
round window membrane, and after ten 
minutes the recording series was repeated. 
In another animal, ethacrynie acid (50 
mg/kg) was injected intravenously via a 
neck vein. In this animal, the tympanic 
membrane and ossicular chain had been 
preserved and an acoustic MLR was moni- 
tored every minute following injection. 
After seven minutes no MLR could be 
obtained with a high-intensity acoustic 
stimulus. An electrically evoked series was 


then recorded, followed by repeated 
attempts to record acoustic MLRs. 
RESULTS 


Typical examples of acoustic MLRs 
and EMLRs observed in this study are 
shown in Fig 1. All animals demon- 
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Fig 2.—Absence of electric middle-latency 
response (EMLR) at subthreshold level (50 
uA) and series of EMLRs elicited at increasing 
current levels (with 80-ms biphasic charge- 
balanced square-wave pulses). 


strated an acoustically evoked MLR, 
with readily identifiable waves A, B, 
and C. The observed EMLR demon- 
strated a waveform comparable with 
that obtained by acoustic stimula- 
tion. 

An example of EMLRs recorded at 
different intensities is shown in Fig 2. 
As the intensity of electrical stimula- 
tion increased from subthreshold to 
suprathreshold levels in 45-uA steps, 
threshold was readily determined. 
The presence or absence of an EMLR 
was invariably unequivocal. 

By comparing the EMLR with the 
acoustically evoked MLR, one can 
readily identify the waves as A, B, and 
C waves. Absolute latencies and A-B 
peak-to-peak amplitudes of the waves 
were measured at various acoustic 
and electric stimulus intensities. As 
indicated in Figs 1 and 2, there was a 
clear similarity in waveform between 
electric and acoustic MLRs. Thus, 
latency and amplitude comparisons 
between the electric and acoustic 
MLRs could be carried out easily. The 
overall latencies of component peaks 
A, B, and C were comparable, while 
there was a tendency for EMLR waves 
A and B to occur somewhat earlier 
than acoustic MLR waves A and Band 
for wave C to occur somewhat later. 
However, it is important to note that 
these differences were not significant 
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Fig 3.—Mean latencies of waves A, B, and C 
of acoustically and electrically evoked middle- 
latency responses of five subjects. Open cir- 
cles represent acoustic; solid circles, electric; 
and abscissa, decibels referenced to acoustic 
or electric threshold. 


A-B Amplitude, „uV 
oO 
ro) 


0 4 qo ae soe & go ge go we 
Current, uA 


Fig 4.—Amplitude/intensity functions for 
electrically evoked middle-latency responses 
in five representative animals. 


(Fig 3). Also as illustrated in Fig 3, for 
both electrical and acoustic stimula- 
tion, there was relatively little change 
in latency with respect to changes in 
intensity. Within the 70-dB intensity 
range available with acoustic stimula- 
tion, the overall change in the latency 
of wave A was less than 5 ms. A 
similar latency change was observed 
for wave B. Within the 24-dB range 
available for electrical stimulation, 
the latency/intensity functions of 
waves A and B closely paralleled the 
latency/intensity functions of their 
acoustic counterparts. For both elec- 
tric and acoustic stimulation, the 
latency of wave C was more variable, 
in general, and exhibited little sys- 
tematic change with changes in stim- 
ulus intensity. 

Amplitude/intensity functions 
were generated for both acoustic and 
electric stimulation for the A-B peak- 
to-peak amplitude. With acoustic 
stimulation, an overall increase in the 
A-B peak-to-peak amplitude was 
observed, with moderate intersubject 
variability. This peak-to-peak ampli- 
tude increased from approximately 15 


Middle-Latency Responses—Burton et al 


 _s 


uV at threshold to about 30 uV at 70 
dB above threshold. The relationship 
between stimulus imtensity and A-B 
peak-to-peak amplitude was far more 
variable for electrical stimulation 
than for acoustic stimulation, as illus- 
trated m Wig 4, which illustrates 
amplitude/mtensity functions ob- 
tained from five animals that repre- 
sent the extremes found in our 12 
subjects. Beth thresholds and slope 
varied significantly among these five 
animals. 

Lateney/mitensity and amplitude/ 
intensity fumetions fer one of the two 
animals tested follewing round-win- 
dow neomycin injection are illus- 
trated in Figs 5 and 6. In both cases, 
following neomycin administration 
there was an increase in EMLR 
threshold, in the slape of the ampli- 
tude/intensity function, and in the 
slope of the |atency/intensity function 
of wave C. 

Figures 7 and 8 illustrate the laten- 
cy/intensity function for waves A, B, 
and Cand the 4-B peak-to-peak ampli- 
tude/intensity function, respectively, 
before and after the intravenous 
administration of ethacrynic acid in 
one animal. Latencies of waves A, B, 
and C show a consistent increase 
across stimulus intensities following 
ethaerynic acid administration. A 
clear thresneld and slope elevation 
was observed in the A-B amplitude/ 
intensity function. 


COMMENT 


Recent studies have demonstrated 
the increasing utility and applicabili- 
ty of the MLR in diagnostic audiolo- 
gy.?'*° The suggestion that the EMLR 
in humans may serve as a measure for 
assessmento! cochlear implant candi- 
dates is particularly interesting, given 
our needs in this area. This suggestion 
could be evaluated in a controlled and 
prospective manner if an experimen 
tal model were awailable. In this 
study, we have demonstrated the fea- 
sibility of obtaining EMLRs in the 
guinea pig, the first step in developing 
an appropriate model. 

In characterizing the EABR, van 
den Honert and Stypulkowski*? em- 
phasized the importance of establish- 
ing that evoked responses obtained 
with acoustic stimulation and with 
electrical stimulation were indeed 
homologous. They proposed a number 
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Fig 5.—Amplitude/intensity functions for 
electrically evoked middle-latency response in 
one animal treated with 50 uL of 10% neomy- 
cin injected through round window. Open cir- 
cles indicate before treatment; and solid cir- 
cles, after treatment. 
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Fig 6.—Latencies of waves A, B, and C of 
electrically evoked middle-latency response in 
one animal treated with 50 uL of 10% neomy- 
cin injected through round window. Open cir- 
cles indicate before treatment; and solid cir- 
cles, after treatment. 


of criteria to be used in making this 
type of comparison. Similarity of 
waveform and amplitude were the two 
principal criteria; they can similarly 
be applied to the present study. 

It is clear from Figs 1 and 2 that 
there is a close similarity between the 
acoustic MLR waveform and the 
EMLR waveform. Similar results 
were found in all animals. Waves A 
and B were readily identified in the 
EMLR but wave C was not always as 
obvious. The first positive peak fol- 
lowing wave B was taken as wave C 
when there was doubt. Buchwald et 
al'* described three positive peaks in 
the MLR in cats and labeled them A, 
B, and C to distinguish them from 
waves Na, Pa, and Nb in humans and 
to avoid the suggestion of an analogy 
between the waves in different spe- 
cies. Wave B was often absent in their 
study, hence the two positive peaks 
commonly seen were A and C. It 
seems appropriate to use A and C in 
the guinea pig for the positive waves 
and assign B to the intervening 
trough, as suggested by McGee et al.' 
Again, however, no analogy across 
species regarding the origin of the 
waves is suggested. 
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Fig 7.—Latency/intensity function C from 
electrically evoked middle-latency response of 
one animal before (open circles) and seven 
minutes after (solid circles) intravenous injec- 
tion of 50 mg/kg ethacrynic acid. 
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Fig 8.—Amplitude/intensity functions (A-B) 
for electrically evoked middle-latency re- 
sponse in one animal before (open circles) 
and seven minutes after (solid circles) intrave- 
nous injection of 50 mg/kg ethacrynic acid. 


Although the amplitude of wave 
A-B varied across the electrically 
stimulated animals, this variability 
was of the same order as that 
obtained by acoustic stimulation in 
most cases. Latency/intensity func- 
tions were comparable in shape and 
variability with those obtained acous- 
tically by others in the unanesthetized 
guinea pig,’ but latencies of all waves 
observed in the present study are 
longer than those obtained with 
acoustic stimulation in the unanesthe- 
tized preparation. We attribute this 
increased latency to the use of keta- 
mine in these studies. Ketamine in- 
creases the latency of all MLR compo- 
nents in guinea pigs and does so to a 
progressively greater degree in the 
later waves.“ Our responses were con- 
sistent with these findings. 

No significant difference between 
the latencies of the electrically and 
acoustically evoked waves was found 
(Fig 3). It has clearly been demon- 
strated that waves of the EABR occur 
earlier than the corresponding waves 
in the acoustic ABR,?"® and it might 
have been expected that consequently 
the EMLR waves would precede those 
of the acoustic MLR. Latency changes 
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between EA BRs and acoustic ABRs in 
guinea pigs are of the order of 1 to 2 
ms, and presumably reflect the elimi- 
nation of mechanical delays in the 
cochlea and perhaps a more synchro- 
nous discharge of eighth nerve fibers, 
which may lead to a reduction in 
synaptic delays in the central nervous 
system. We may expect these changes 
to affect activation of the MLR gener- 
ators, but have no compelling reason 
to expect that the delays may be 
enhanced. We speculate that the 
increased variability of the longer- 
latency MLR waves over that of the 
ABR waves may mask the 1- to 2-ms 
shift produced by electrical stimula- 
tion. 

The differences in the shapes of the 
amplitude/intensity functions with 
electrical stimulation require expla- 
nation. The placement of recording 
electrodes in slightly different posi- 
tions in different preparations may 
yield a slightly different “view” of the 
MLR: the active generators will be 
viewed from a slightly different field 
angle. We expect some difference in 
the population of cells excited by 
acoustic vs electrical stimulation, 
accounting for some changes. In addi- 
tion, cortical mapping of the acoustic 
MLR’ has demonstrated that maximal 
responses of waves A and C occur at 
different sites over the temporal lobe 
and that these sites are restricted in 
size. Taken together, these facts may 
explain the differences in function 
shape observed between acoustic and 
electrical stimulation. 

It has been proposed in EABR 
studies that at low levels of electrical 
stimulation, the stimulating current 
produces a response by an “electro- 
phonic” effect.” Eliminating hair cells 
abolishes this effect and any response 
then produced is presumed to be a 
result of direct activation of spiral 
ganglion cells. When synaptic input is 
reduced to a neural element, as would 
occur with elimination of hair cells, 
the electrical excitability of the nerve 
elements is enhanced (as in Bock et 
al'*). The responses in Figs 5 and 7 
observed at low current levels in the 
presence of intact hair cells may 
reflect electrophonic activation of the 
system. The steeper curve obtained 
following neomycin injection may 
thus reflect direct activation of gan- 
glion cell/nerve fiber populations, in 


which the increased excitability tends 
to an increased efficiency of the stim- 
ulus in recruiting a larger population 
of fibers and hence a more rapid 
growth of the input/output function. 

In the past, concern has been 
expressed about the usefulness of the 
MLR in studies of the auditory system 
and particularly in audiology, since a 
number of factors are known to affect 
the response. These issues have been 
addressed in the case of acoustic 
MLRs and there seems no reason to 
believe that the results cannot be 
extrapolated to EMLRs.*!!:!9° 

Studies in humans” and guinea 
pigs have examined the effect of 
neuromuscular blocking agents on 
MLRs. No changes were observed with 
succinylcholine or curare.'® These 
observations indicate that our find- 
ings were not contaminated by muscle 
artifact. 

In guinea pigs, ketamine has been 
shown to have no significant effect on 
thresholds, but to extend the latency 
of all waves. Wave A amplitude usual- 
ly increases and wave C amplitude 
decreases, while “mixed” changes are 
seen in wave B. The magnitude of the 
ketamine effect is dose-related: doses 
in the studies cited were higher than 
in this study.'’® Light sedation? and 
narcotic anesthesia” in humans does 
not affect the MLR significantly. 
Stimulus rate can affect waveform 
magnitude, but the rate used in this 
study was chosen to avoid undue 
attenuation of the response and to be 
comparable with that used clinically. 

There are significant differences 
between the human and guinea pig 
MLRs. Despite these, the latter may 
serve as an appropriate experimental 
model for studies with applicability to 
man. We conclude that the EMLR can 
readily be obtained in the guinea pig 
and offers significant advantages over 
the EABR in electrophysiologic 
studies relevant to problems asso- 
ciated with cochlear implantation. It 
is a preparation and approach that 
may yield significant basic informa- 
tion that will allow us to use and 
interpret results from MLR studies in 
man more effectively. 
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Nasal Symptoms Associated With 


Cocaine Abuse During Adolescence 


Riehard H. Sekwartz, MD; Todd Estroff, MD; David N. F. Fairbanks, MD; Norman G. Hoffmann, PhD 


è A questionnaire on cocaine-use pat- 
terns and asseciated adverse effects on 
the nasal passages was completed by 
464 adolescents. The respondents were 
abusers of varous novintravenous drugs 
enrolled in seven medified outpatient 
treatment facilities for alcohol and other 
drug abuse in tive geographic regions of 
the country. Three hundred thirty-six 
respondents (72%) neted that they had 
used cocaine ene or more times prior to 
their entry into the treatment program. 
The 336 recovering cocaine users were 
divided into three groups: those who had 
used cocaine *ewer tman 25 times (203 
[60%]); those who had used cocaine 
between 25 ana 99 times (107 [32%]); and 
those who hed used the drug daily plus at 
least 100 times total wse of the drug (26 
[8%]). Statistically, we ‘ound a highly sig- 
nificant difference between the first 
group and the other two groups for 
cocaine-assccmied symptoms, such as 
frequent sniffing, ‘‘sinws’’ problems, and 
diminished o!faction. approximately 30% 
of those whe had ‘snorted’ cocaine at 
least 25 times Sut less than daily, vs 47% 
of those who used the crug daily, recalled 
that they had nasal membrane irritation 
with nasal crusts or scabs, recurrent 
nosebleeds, or both. The astute otolaryn- 
gologist shoul consider cocaine abuse 
as a cause of puzzimg or recalcitrant 
rhinitis, even curing teenage years. 

(Arch Otclaryngol Head Neck Surg 
1989; 1 15:63-64) 


P the past eecade here has been an 
almost unchecked increase in the 
use of cocaine as a stimulating intoxi- 
cant. Cocame has become widely 
available in every stece in the country, 
with the highest use being among 
adolescents aleng tre coastal corri- 
dors. The purity œŒ consumer-pur- 


Accepted for publication Aug 13, 1988. 

From The Department of Pediatrics, Fairfax 
Hospital, Falls *Caurch, Vz (Dr Schwartz); Gulf 
Coast Hospital, Fort Wetton Beach, Fla (Dr 
Estroff); the Division of Otolaryngology, George 
Washington Unirersity Sehool of Health Sci- 
ences, Washington, DC (Or Fairbanks); and the 
Department of Pychiatry University of Minne- 
sota, Minneapotis {Dr Hofmann). 

Reprint requests to 410 Maple Ave W, Vienna, 
VA 22180 (Dr Schwartz). 


chased cocaine in powdered form has 
increased from less than 20% to 40% 
or more, and the average quantity of 
the drug used has increased; whereas 
a decade ago, a dainty spoonful was 
nasally insufflated (“snorted”), at 
present, three or four 5-cm “lines” 
averaging 30 mg of cocaine are in 
vogue. The age of first use of cocaine 
has decreased: the average age of first 
use is now 16 or 17 years, and in some 
cases, use begins at age 14 years.' By 
1987, 200000 (10.3%) American high 
school seniors nationwide who cooper- 
ated with an annual survey of alcohol 
and other drug use stated that they 
had “snorted” cocaine one or more 
times. On a more positive note, in 
1987, there was a reduction by 20% or 
more in the lifetime and annual use of 
the drug and a 30% rise in the num- 
bers of students who believed that 
there was a real risk of trying cocaine 
even once.' Physicians are sometimes 
consulted by patients suffering from 
symptoms of nasal stuffiness, “sinus” 
problems, or recurrent nosebleeds. It 
is well known that such symptoms 
may be caused, in unusual cases, by 
the frequent insufflation into the nose 
of pulverized cocaine. We conducted a 
search of the English language medi- 
cal literature on the adverse effects of 
cocaine on the nose. We found few 
specific references on the subject oth- 
er than case study reports.**> Because 
of our access to a large number of 
adolescents recovering from chemical 
dependency, we surveyed adolescent 
cocaine users to learn the frequencies 
of the adverse effects of cocaine on the 
nose. The purpose of this article is to 
report our findings from that survey 
so that physicians might become more 
aware of the possibility of cocaine 
abuse as a cause of puzzling rhinitis. 


STUDY DESIGN AND PATIENT 
POPULATION 


A written questionnaire on cocaine use 
patterns and the medical and psychobe- 
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havioral consequences associated with 
cocaine use was distributed to 492 adoles- 
cent drug abusers. The respondents were 
enrolled in seven long-term modified out- 
patient drug abuse treatment facilities 
located in five separate regions of the 
country from New England to the South- 
west. The study had the approval of the 
Institutional Review Board of Straight Inc, 
located in Springfield, Va. The survey 
instrument was distributed simultaneous- 
ly to consenting individuals who were 
attending large group therapy sessions in 
their respective facilities. 

The data were entered into a computer 
system and analysis was performed using 
the Statistical Package for the Social Sci- 
ences. Improbable or untruthful responses 
were deleted. Completed questionnaires 
were received from 464 individuals. We 
divided the responses into nonusers of 
cocaine and users of cocaine. The latter 
group was further subdivided into three 
groups: (1) light users, who used cocaine 
fewer than 25 times in toto and less than 
once per week; (2) intermediate users, who 
used cocaine 25 to 100 times and usually 
less than daily; and (3) heavy users, who 
used cocaine at least 100 times with daily 
use. 


RESULTS 


Four hundred sixty-four adoles- 
cents patients in seven different out- 
patient drug treatment facilities 
responded to the questionnaire, and 
336 (72% ) noted that they had taken 
cocaine one or more times. Two hun- 
dred three (60%) were light users of 
cocaine; 107 (82% ) were intermediate 
users; and 26 (8% ) were heavy or daily 
users. The median age of the cocaine 
users was 16.5 years with an age range 
of 14 to 18 years. Seventy-one percent 
of the cocaine users were male and 
99% were from the middle socioeco- 
nomic class. The nasal symptoms not- 
ed by cocaine users in each group are 
seen in the Table. Frequent sniffing is 
the predominant symptom of the 
intranasal cocaine user, appearing in 
over 50% of the light users and 75% of 
the intermediate to heavy users. 
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Nasal Symptoms Associated With Cocaine Use 


Symptom * 


Sniffing 

“Sinus” problems 
Diminished olfaction 
Nasal scabs 
Recurrent epistaxis 


* P < .0001 for all symptoms. 


Diminished sense of smell or self- 
diagnosed “sinus” problems were also 
prevalent complaints, appearing in 
over 50% of adolescents who abused 
or depended on cocaine. One third of 
the 336 cocaine users complained of 
nasal sores or scabs and 27% suffered 
from recurrent nosebleeds. The great- 
er the use of cocaine by the adoles- 
cents in this study, the greater the 
number of nasal symptoms. Although 
the intranasal route was used primar- 
ily to self-administer cocaine, 18% of 
the intermediate users and 54% of the 
heavy users had inhaled (“freebased”’) 
the vaporized potent cocaine alkaloid 
at least 50 times. 


COMMENT 


Cocaine aficionados who “snort” 
the drug prepare a lump of semipurif- 
ied cocaine by chopping it with a 
single-edged razor blade on a smooth 
surface such as a small mirror. The 
finely pulverized cocaine is then parti- 
tioned into three or four 5-em columns 
(“lines”), each of which contains 
about 30 mg of cocaine. The “lines” 
are rapidly insufflated into the nasal 
vestibule by means of a short narrow 
drinking straw or roll of paper. Dur- 
ing insufflation, the sharp cocaine 
crystals impinge at high velocity 
against the delicate nasal mucosa, 
causing the target area to sting. This 
stinging effect is almost immediately 
counterbalanced by the potent local 
anesthetic effect of the cocaine hydro- 
chloride and additionally by the effect 
of adulterants, such as procaine or 
lidocaine, which are often added to 
cocaine to increase the profit to the 
cocaine distributor. The vasoconstric- 
tive effect of cocaine is soon followed 
by rebound hyperemia after discon- 
tinuation of the drug. Hyperemia of 
the nasal mucosa is accompanied by 
edema and rhinorrhea, which ac- 
counts in part for the nasal com- 


Frequency of Cocaine Use, % 


Intermediate 





plaints of those who insufflate cocaine 
repeatedly. Some individuals further 
insult the nasal membranes by 
afteruse of sustained-release oxyme- 
tazoline hydrochloride nose spray. 
Rhinitis medicamentosa interferes 
with the senses of taste and smell and 
is associated with soreness of the 
throat and a dry mouth. The most 
distressing complaint may be difficul- 
ty in sleeping soundly.’ It is not 
uncommon for patients suffering 
from rhinitis medicamentosa to be 
awakened several times each night 
because of the stuffy nose. The follow- 
ing day they may have an irritable 
disposition and become depressed, in 
part because of the dysphoric effects 
of the drug itself but also because they 
sleep fitfully. The spectrum of 
cocaine-induced rhinitis medicamen- 
tosa begins with nasal congestion, 
habitual sniffing, rubbing the tip of 
the nose, and “sinus” headaches. A 
series of 14 patients who sought con- 
sultation from an allergist because of 
cocaine-induced rhinitis medicamen- 
tosa has been described previously.’ If 
cocaine use is chronic and compulsive, 
there may be progression of nasal 
pathology to diminished olfaction, 
excoriation of the nasal mucosa in the 
target zone, and scanty bloody nasal 
discharge, often occurring on awaken- 
ing. The result of progressive rhinitis 
medicamentosa may include chronic 
injury of a portion of the anterior 
nasal mucosa and the underlining 
perichondrium, leading to ischemic 
necrosis of the septal cartilage. Perfo- 
ration of the cartilaginous nasal sep- 
tum probably results from a combina- 
tion of injurious factors, including the 
vasoconstrictive effect of cocaine, the 
irritative effect of adulterants in 
“street” cocaine, the traumatic effect 
of frequent nose picking, and the 
effects of recurrent localized nasal 
infection. Although perforation of the 
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nasal septum is a well-recognized 
complication of cocaine abuse, its 
prevalence seems surprisingly low 
compared with the current prevalence 
of cocaine use. We previously 
described a 16-year-old boy with an 
enlarging septal perforation after a 
daily insufflation of cocaine.’ Based 
on the data in the present report, in 
the latter part of this decade and in 
the next one, in addition to consider- 
ation of symptoms that may be caused 
by misuse of topical vasoconstrictor 
nose spray, the astute otolaryngolo- 
gist should consider cocaine abuse as a 
cause of recalcitrant nasal symptoms. 
To the cognoscenti among patients, 
the query “do you party?” is a neces- 
sary preliminary formality before 
broaching the delicate subject of 
cocaine use. 

Occult cocaine use may be uncoy- 
ered by the judicious use of urine 
toxicologic analysis. Immunoassay 
tests such as the Enzyme Multiplied 
Immunoassay Technique will detect, 
with excellent reliability, so-called 
recreational use of cocaine within 
the previous 48-hour period. There are 
no interfering substances that will 
give a false-positive result for cocaine 
if the immunoassay test is used as the 
initial screening procedure. 

In summary, results from our sur- 
vey of adolescent drug abusers has 
shown that abuse of cocaine through 
the nose is associated with a spectrum 
of symptoms related to cocaine- 
induced rhinitis medicamentosa. 
These symptoms are frequently 
believed by the adolescents to be a 
“sinus” condition. 
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Cleft Palate Fistula Repair 


Improved Resulz by the Addition of Bone 


Richard Carlten Schultz. MD 


® The treatment of cieft palate fistulas 
is currently umstandard zed, and the out- 
come is often unsuccessful. Conventional 
surgical techneques for the repair of such 
fistulas involving bory defects have 
essentially been abamdoned by the 
author. Current protocel calls for their 
repair in early adolescence (before the 
age of 10 years) following completion of 
any required orthedontic expansion of the 
maxillary denta! arch. At the time of fistula 
repair, all scar ‘tissue is excised between 
the maxillary segments. Both palatal and 
gingiva! soft-tissue flaps.are developed to 
cover either free cancellous bone grafts 
or free periosteal grafts used to bridge 
the maxillary aefect. This change in tech- 
nique has resulted in osteogenic filling of 
the maxillary beny defect and has mark- 
edly improved the success rate of fistula 
repair. Furthesmore, it sas enhanced the 
aesthetic correction of the nasal alar base 
cleft stigmas. 

(Arch Otolamyngol mead Neck Surg 
1989; 115:65-6€7) 


he management at fistulas follow- 
ing surgical repair of complete 
clefts of the palate is not currently 
standardized. Not all of such fistulas 
are symptomatic; therefore, treat- 
ment must be individualized. Conser- 
vative management, such as the use of 
dental appliances, suitices for some, 
but larger symptomatic fistulas, par- 
ticularly in the eronasal location, usu- 
ally require surgical dosure. Conven- 
tional methods of surgical repair of 
these fistulas are frequently disap- 
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pointing, and the timing of surgical 
repair often appears capricious.’ 

This report follows a study of 267 
patients with cleft palate managed at 
the University of Illinois Center for 
Craniofacial Anomalies, Chicago, dur- 
ing a ten-year period (1973 to 1983). 
Excluded from this study were clefts 
of the primary palate only, submucous 
clefts, median facial clefts, and clefts 
as a part of a recognized syndrome. 
The fistulas in this study included 
residual defects following surgical 
repair of complete clefts of the palate, 
as well as postoperative separation of 
surgically closed clefts. As a result of 
this retrospective study, I have essen- 
tially abandoned conventional surgi- 
cal procedures for closure of large 
cleft palate fistulas that involve 
defects in the maxillary bone (Fig 1). 
The conventional surgical procedures 
referred to consisted of mucoperio- 
steal turnover double-layer flap 
repair, revision of cleft palate repair 
with vomer flap, turnover and tongue 
flap repair, vestibular mucosal flap 


repair for nasal lining, and von Lan- 


genbeck-type flaps for oral closure, 
maxillary down-fracturing, and Le- 
Fort I procedures to narrow large 
anterior fistulas, with oral closure 
provided by labial mucosal flaps. 

My current protocol now calls for 
orthodontic arch expansion to pre- 
cede fistula repair, when necessary; 


‘excision of all scar tissue between the 


maxillary segments at the time of 
surgery, using only palatal and gingi- 
val tissues for final closure; and, most 
importantly, the introduction of 
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either free cancellous bone grafts tak- 
en from the iliac crest or free perio- 
steal grafts taken from the tibia to 
bridge the maxillary defect. The 
introduction of free bone grafts or 
free periosteal grafts to stimulate 
osteogenic bridging of the maxillary 
bony defect has greatly enhanced the 
success rate of anterior fistula repair 
when done before the age of 10 
years.’ 


PATIENTS AND METHODS 


This new protocol resulted from a retro- 
spective study of 199 cleft palate repairs 
performed by a variety of surgical tech- 
niques between 1973 and 1983.’ Approxi- 
mately 75% of these repairs were Wardill- 
type pushback procedures, and 25% were 
von Langenbeck-type flaps or other types 
of repairs. Some of the repairs were per- 
formed by plastic surgeons from a variety 
of training programs, and some were per- 
formed by senior residents in plastic sur- 
gery. A total of 44 patients (22% ) undergo- 
ing surgical cleft palate repair were subse- 
quently diagnosed as having a cleft palate 
fistula, although some of these fistulas 
were actually residual defects, as opposed 
to postoperative separation. Bilateral com- 
plete cleft palate was associated with post- 
operative fistulas four times more fre- 
quently than cleft palate alone and twice 
as often as unilateral complete cleft palate 
(Table). It was not uncommon to see com- 
pletely closed clefts develop fistulas fol- 
lowing orthodontia to expand the maxil- 
lary dental arch. Such expansion was com- 
monly performed when the patients were 
approximately 8 years old. 

Fistulas less than 1 cm in diameter were 
usually asymptomatic, whereas larger fis- 
tulas were more often symptomatic. Pala- 
tal fistula symptoms consisted of leakage 
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of fluid into the nose; packing of food into 
the fistula; leakage of air into the nose, 
causing speech distortions; and increased 
middle ear effusion associated with hear- 
ing loss. No correlation was found between 
the age of the patient at the. time of 
surgical repair or the type of surgical 
repair and the prevalence of fistula forma- 
tion. The only positive correlation identi- 
fied was the relative width of the palate as 
measured between the maxillary tuberosi- 
ties and the width of the cleft as measured 
between the tuberosities* (Fig 2). When 
that ratio exceeded 30, the incidence of 
postoperative fistula became eight times 
more common. : 

Speech problems consisted of nasal 
emission or frication of anterior pressure 
consonants and oral distortions from 
abnormal tongue placement. Occasionally, 
a good morphological result was observed, 
but.with poor resulting speech. 

Patients in this study with the three Fig 1.—Extent of maxillary bony defect in complete cleft of lip and palate. 
largest fistulas that remained open for 
longer than one year all had moderate to 
severe hearing loss in at least one ear. 


ORIGINAL STUDY 





Type of Cleft Total Repaired à (%) 

In the primary series, only 21 of the Bilateral complete 18 (61) 
44 diagnosed fistulas required treat- Unilateral complete 53 (26) 
ment; seven of these were obturated isolated cleft palate 128 (15) 


only and 14 had conventional surgical Zoa 199 (22) 


closure. The results of conventional 
surgical treatment were disappoint- 
ing. Although all soft palate and junc- 
tional fistulas were successfully 
repaired, only one hard palate fistula 
was completely closed by conventional 
surgical means. Improved speech, 
however, was noted in 68% of the 
patients who underwent repair. 


RESULTS OF CHANGED, CURRENT 
SURGICAL TECHNIQUE 


Following the completion of this 
original study, 24 patients with pala- 
tal fistulas involving maxillary bone 
defects underwent surgical repair to 
stimulate osteogenesis across the 
underlying bony defect (Fig 3). These 
repairs were all completed before the 
patients were 10 years old. Complete 
fistula repair was achieved in 22 of 
the 24 patients. Eruption of teeth in 
the maxillary cleft seemed to be 
enhanced equally by either free bone 
grafts or free periosteal grafts follow- 
ing the resulting osteogenesis. Fur- 
thermore, bridging the maxillary cleft 


with eow. bone significantly improved Fig 2.—Measurement of palatal width and width of cleft between maxillary tuberosities. Incidence 
nostril base symmetry by providing a of postoperative fistula formation is greatly increased when this ratio exceeds 30. 
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Fig 3.—Evidence of new bone formation (arrows) across maxillary cleft following free cancellous 
bone grafting (lo , computed tomographic scan), and following free periosteal grafting (center, 
computed tomec aphic scan; bottom, surgical visualization). 
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solid platform on which the alar base 
cartilage could be permanently repo- 
sitioned.* No facial or palatal growth 
deformity or maxillary crossbite has 
been observed with this current tech- 
nique. 


COMMENT 


Although not all residual cleft pal- 
ate fistulas require treatment, those 
that are symptomatic usually benefit 
most from surgical closure. The out- 
come of conventional surgical tech- 
niques of repair, however, have for the 
most part been disappointing. Follow- 
ing the introduction of new bone into 
the maxillary cleft of anterior fistu- 
las, either by iliac crest bone grafts or 
free periosteal grafts, the success rate 
of fistula closure has markedly 
improved. This is thought to be the 
result of bridging osteogenesis across 
the underlying maxillary cleft. This 
bony closure has been facilitated by 
excision of all scar tissue between the 
maxillary segments and by the use of 
palatal and gingival flaps to cover the 
bony grafts. In addition to successful 
fistula closure, eruption of teeth in 
the maxillary cleft seems to have been 
enhanced and improved symmetry of 
the nostril base achieved as a result of 
this osteogenesis. No bony growth dis- 
turbance or dental cross bite has been 
observed as a result of this technique, 
nor have others found such complica- 
tions using similar bone grafting 
techniques.'*** 
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Long-term Follow-up of Chemotherapy in 
Advanced Head and Neck Cancer 


Monica B. Spaulding, MD; John M. Loré, MD; Nan Sundquist, RN 


èe We treated 94 patients with 
advanced head and neck cancer with a 
combined-modality protocol that included 
induction chemotherapy followed by sur- 
gery with and without radiotherapy. With 
a minimum follow-up of 3% years, 33 
(35%) of the patients were alive and dis- 
ease free. Thirty (32%) of the patients 
died of recurrent head and neck cancer. 
Complete response to chemotherapy and 
initial tumor bulk correlated with pro- 
longed disease-free survival. Site of dis- 
ease had no effect. There appeared to be 
no advantage to the use of routine post- 
operative radiotherapy in these advanced 
tumors. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:68-73) 


p 1978 we began a study of induc- 
tion chemotherapy in patients 
with advanced resectable squamous 
cell carcinoma of the head and neck. 
Eligible patients received two courses 
of chemotherapy with cisplatin, vin- 
cristine sulfate, and bleomycin sulfate 
before definitive therapy. The study 
was closed in June 1984, after 94 
patients had been entered. In this 
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report we give the results of this trial 
in terms of identifiable prognostic 
factors, disease-free survival, and 
overall survival. Patients entered into 
this study were followed up for a 
maximum of 8% years, with a mini- 
mum of 3% years. Median follow-up 
was five years. 


PATIENTS AND METHODS 


Ninety-four patients with advanced 
squamous cell carcinoma of the head 
and neck consented to enter a study in 
which two courses of induction che- 
motherapy were given before at- 
tempts at curative surgery. All 
patients were fully evaluated for 
resectability before entering the 
study. A chest roentgenogram, com- 
plete blood cell count, and six- and 
12-factor automated chemical analy- 
ses were done in all patients. Indirect 
and direct endoscopy, computed 
tomographic scans, pharyngoesopha- 
gograms, diagrams, tattoos of the pri- 
mary lesion if possible, and photo- 
graphs were used to document the 
initial extent of the disease. Further 
scans were done only if clinically indi- 
cated to rule out metastatic disease. A 
detailed description of the anticipated 
surgery was written after this full 
evaluation and before the administra- 
tion of chemotherapy. 

The sites and stages of the tumors 
are shown in Table 1. There were 24 


patients with stage III disease and 70 
with stage IV disease. Two patients 
had two separate T4 primary tumors. 
Tumor sites were fairly evenly divided 
between the four major resectable 
sites in the head and neck area. There 
were no patients with nasopharyngeal 
primary tumors, as it was not consid- 
ered a resectable site, and only three 
with advanced tumors from the para- 
nasal sinuses. 

In addition to resectability, all 
patients were to have a performance 
status of 2 or less, no evidence of 
disease below the clavicles, white 
blood cell count greater than 
3.5 X 10°/L, a platelet count greater 
than 150 x 10L, and a creatinine 
clearance greater than 1.0 mL/s. Pul- 
monary function tests were per- 
formed when possible. Patients were 
to have a forced expiratory volume in 
one second of greater than 1.5 L to be 
eligible for the study. 


CHEMOTHERAPY 


The chemotkerapy regimen con- 
sisted of cisplatin (80 mg/m?) given 
over two hours on days 1 and 22 and 
vincristine sulfate (1.0 mg/m?) by 
bolus injection on days 3 and 24, fol- 
lowed by a five-day infusion of bleo- 
mycin sulfate (15 mg/m?). The 
response to chemotherapy was as- 
sessed at completion of the second 
course of chemotherapy. Patients 
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Table 1.—Sites and Stages of Tumors 


No. of Tumors 


———————$_$_$$_$— ar 


Oral 


Cavity Oropharynx 


Paranasal 


Larynx Sinus 


Hypopharynx 





*Two patients had two separate T4 lesions of the oral cavity and hypopharynx. 


All Patients 


Stage Ill 


Stage IV 





Fig 1.—Present status of all patients, those with stage Ill disease, and those with stage IV 
disease. DOD indicates dead of disease; AWD, alive with disease; LTF, lost to follow-up; DOC, 
died of other causes; and NED, alive with no evidence of disease. 


were considered to have complete 
responses if there was no evidence of 
disease at their orimary sites or 
regional lymph nodss. Those having a 
partial response had a 50% or greater 
shrinkage of their primary tumors 
and regional lymph nodes. The 
response rate was 9% (84/94), with 
17 complete responses and 67 partial 
responses. Pen patients showed mini- 
mal er no response to chemotherapy, 
including one patient who refused a 
second course of caemotherapy and 
one who underwent surgery after only 
one course because of concern about 
progressive disease. Initial tumor 
bulk is correlated with completeness 
of response in Table 2. All patients 
with stage IM disease responded to 
chemotherapy. Nine of these patients 
had complete responses. The response 
rate in patients with stage IV disease 
was 86% (60/70), with eight complete 
responders. 

Toxic effects were tolerable and 
have been previously described.’ No 
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irreversible renal toxic effeet was 
noted. No patients had clinical 
impairment of pulmonary function 
from the bleomycin therapy, and 
there was, in particular, no problem 
from the administration of anesthe- 
sia. The fraction of inspired oxygen 
was maintained at 50% or less during 
surgery. 


DEFINITIVE THERAPY 


All patients were considered to 
have resectable tumors before chemo- 
therapy. Surgery was performed at 
the completion of chemotherapy, as 
soon as allowed by the operating room 
schedule (usually within one to four 
days). Four patients did not undergo 
surgery, one who was not given medi- 
cal clearance for the described opera- 
tion and three who refused the recom- 
mended surgery. These patients 
underwent full-course radiotherapy 
starting two weeks after the comple- 
tion of their chemotherapy. Eight 
patients received postoperative radio- 


Table 2.—Response to Chemotherapy 


Response, No. (%) 
of Patients 
= oa 
Complete 

and 
Partial 







Complete 















All stages 


(N = 94) 17 (18) 84 (89) 
Stage Il 

(n = 24) 9 (38) 24 (100) 
Stage IV 


(n = 70) 8 (11) 60 (86) 





therapy because of positive margins, 
involvement of the highest or lowest 
lymph nodes, tumor invading the cap- 
sule of the lymph nodes, or gross 
tumor in the soft tissue.? The remain- 
ing 82 patients received preoperative 
chemotherapy followed by surgery 
alone. Subsequent follow-up in the 
outpatient department was at month- 
ly intervals for the first year, 
bimonthly intervals for the second 
year, and quarterly during the third 
year. When there was a suspicion of 
recurrent disease, additional endosco- 
py and biopsies were performed. 


RESULTS 


Thirty-three patients were alive 
and disease free at this writing. One 
was alive with disease and one was 
unavailable for follow-up (although 
he was disease free when last seen 32 
years after his initial therapy). All 59 
other patients died, 30 with recurrent 
head and neck cancer. Twenty-nine 
died of causes unrelated to their ini- 
tial head and neck primary tumor, 
although ten died of other tumors: 
seven with lung cancer, one with met- 
astatic hypernephroma, and two with 
a second head and neck primary 
tumor (distant enough to be clearly a 
second primary). Of those dying with 
recurrent head and neck cancer, there 
were only two in whom the locoregion- 
al disease was controlled but who died 
of systemic metastases. Figure 1 
shows the overall survival results 
according to stage. 

Disease-free status is correlated 
with the response to induction thera- 
py in Table 3. Patients with a com- 
plete response to induction therapy 
were more likely to remain disease 
free than were those with partial or 
no response to induction therapy. In 
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addition, deaths, if they occurred, 
were likely to be from a cause unre- 
lated to the original head and neck 
cancer. Of the 17 patients who were 
complete responders to induction 
therapy, only two had recurrence of 
their disease. Fifty-nine percent of 
the complete responders were alive 
and disease free. The others died of 
causes unrelated to their initial 
tumors. Two nonresponders were 
alive and disease free. One died of 
lung cancer. All others died of disease 
recurrence. 

Disease-free survival according to 
stage and initial tumor burden is 
shown in more detail in Table 4. Of 24 
patients with stage III disease, tumor 
recurred in two. Fifteen were alive 
and free of disease. Patients with 
stage IV disease did less well, particu- 
larly those with significant adenopa- 
thy. Only four of 25 patients with 
N2-N3 disease remained alive and dis- 
ease free. 

The probability of remaining dis- 
ease free is shown in Fig 2. Only one 
patient had relapsed after 31⁄2 years of 
follow-up. All other relapses occurred 
within the first 30 months after sur- 
gery. Survival data are shown in Fig 3. 
Survival reached a plateau in those 
patients who died of their head and 
neck cancer. Deaths from all causes 
continued at an expected rate. 

Table 5 correlates the response to 
chemotherapy and survival with the 
site of the primary tumor. All sites 
responded equally well. Although few- 
er patients with hypopharyngeal or 
oral cavity lesions were alive and free 
of disease at this time, these differ- 
ences were not significant. 

The male-female ratio was 79:15. 
Six women were alive and free of 
disease. Six died of disease and three 
died of other causes. Table 6 shows 
that the likelihood of remaining free 
of disease was the same for men and 
women. 


COMMENT 


We and others have shown the high 
response rate of advanced, previously 
untreated, squamous cell carcinoma 
of the head and neck region to chemo- 
therapy.'*? Our response rate of 89% 
is equivalent to those achieved by 
others with induction chemotherapy, 
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Table 3.—Present Status According to Chemotherapy Response 





Status 
No evidence of disease 1 


Complete 


Response, No. of Patients 


Par-ial None 


Dead of other causes 
Dead of disease 


Alive with disease 
Unavailable for follow-up 
Total 1 


Table 4.—Present Status According 


to Initial Tumor Stage 
Status, No. of Patients * 


a 
Stage NED DOC DOD Total 





*NED indicates no evidence of disease; DOC, 
dead of other causes; and DOD, dead of disease. 


although the number of patients with 
a complete response to chemotherapy 
was lower than that achieved by the 
use of three courses of chemotherapy.’ 
The importance of a complete 
response is seen in our analysis and 
those of others. A complete response 
to chemotherapy is one of the factors 
that correlates best with prolonged 
disease control. In our study, 59% of 
complete responders were alive and 
disease free after a median follow-up 
of five years. Rooney et al’ reviewed 
the results of the various induction 
regimens used in advanced head and 
neck cancer at Wayne State Universi- 
ty in Detroit. Regardless of definitive 
therapy, median survival was much 
better in those who had a complete 
response to induction therapy com- 
pared with partial responders or non- 
responders. Likewise, Ervin et al” 
observed that 88% of their complete 
responders to induction therapy were 
free of disease at three years, whereas 
only 44% of partial responders were 
free of disease. 

Whether the number of complete 
responders could have been increased 
by using three courses of cisplatin, 
vincristine, and bleomycin before 
definitive therapy was a question that 


0 21 2 
4 24 1 
3 20 7 
0 1 0 
0 1 0 
7 67 10 





24 48 72 96 120 
Months 
Fig 2.—Probability of remaining disease free, 


shown with 95% confidence limits (shaded 
area). 


100 @ Deaths From Cancer 


O Deaths From 
All Causes 


~S 





Months 
Fig 3.— Survival of all patients. 


we did not explore because of our 
concern about pulmonary toxic effects 
from bleomycin, particularly in those 
who would subsequently be undergo- 
ing anesthesia. We, however, noted no 
pulmonary toxie effects with the 
present regimen, and it seems clear 
that pulmonary toxic effects are of 
less concern when the bleomycin is 
given by continuous infusion.*!* Pul- 
monary insufficiency has generally 
been reported ir patients receiving 
the drug by bolus injection or when 
the drug has been given to those with 
renal insufficiency, cases in which 
the peak blood levels are higher than 
in those receiving the drug by contin- 
uous infusion. Bleomycin is one of the 
most effective drugs in squamous cell 
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Camplete 
Response, 
Site % NED 


Table 5.—Response and Present Status According to Primary Site 


ee Sm 


9 6 5 2t 22 


Larynx 87.9 


Status, No. of Tumors * 


DOD DOC Other T otal 


* NED indicates no evideace of disease; DOD, dead of disease; and DOC, dead of other causes. 
tOne patient became unavailable for follow-up; the other was alive with disease. 


Tabie 6.—Present Status by Patient Sex 


Status, No. (%) of Patients * 


DOC 
25 (32) 


DOD 
26 (33) 





3 (20) 


6 (40) 


* NED indicates no evidemce of disease; DOC, dead of other causes; and DOD, dead of disease. 
tOne male was unavailat'= for follow-up. Alive with disease. 


Chemotherapy 








fa) 


Fig 4.— Schematic view of tumor (T) response to chemotherapy. Tumor shrinks, leaving 
microscopic isi&s of tumor (M) surrounding visible mass. Some of these remain outside surgical 
field, accounting for higa incidence of recurrence above clavicle despite good response to 


chematherapy. 


carcinoma from the head and neck, 
and with beter teckniques for moni- 
toring bleomycin xic effects, it 
might be possible to continue this 
drug beyonce the arbitrary limits 
established by expertence with differ- 
ent techniques of administration. In 
fact, in the recent report by Ervin et 
al,'° im whic patierts responding to 
induction therapy of cisplatin, metho- 
trexate, and »leomyein received three 
additional courses of adjuvant chemo- 
therapy after completion of definitive 
therapy, these completing a full 
course had received W0 U/m? of bleo- 
mycin sulfate. No respiratory prob- 
lems were resorted m those receiving 
the additional coursss of bleomycin.” 

In eur study desigm all tumors were 
considered resectable, and all but 
four, treated with raciotherapy alone, 
underwent surgical resection. We 
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believed strongly that in this pilot 
study surgical resection should be 
done according to the initial plan 
written before the administration of 
chemotherapy and, furthermore, that 
the surgical plan should not be altered 
even in the face of a good response to 
chemotherapy. Multiple photographs, 
tattoos, and drawings were used to 
ensure that the initial plan’ was fol- 
lowed. In our view, the absence of 
clinically visible disease means only 
that the tumor cell number has been 
reduced to a level below the ability of 
the naked eye to perceive, a signifi- 
cant number, although less than 10° 
cells. In fact, 15 of our 17 complete 
responders underwent surgery, and 
all had residual tumor detected on 
histologic examination. 

With standard surgical treatment 
for advanced head and neck cancer, 


the majority of patients have relapses 
within the head and neck region, sug- 
gesting that undetectable cells have 
persisted beyond the perceived mar- 
gins of the tumor. In using induction 
chemotherapy, it was hoped that 
tumor shrinkage would result in a 
decrease in the locoregional recur- 
rence rate, particularly if, as in our 
study, the extent of surgery remained 
the same. In spite of the good response 
to chemotherapy, our patients contin- 
ued to have relapses above the clavi- 
cles. Our explanation of this phenom- 
enon is that significant tumor pre- 
sumably extended beyond the initial 
visible borders of the tumor and that 
even when tumor responds to chemo- 
therapy, scattered islets of residual 
tumor persist, some of which are out- 
side the surgical field (Fig 4). 

If there is a response to chemother- 
apy but tumor cells persist, visible as 
in partial responders to chemothera- 
py or invisible as in complete respond- 
ers, do these patients require surgery 
for removal of residual tumor, or can 
the disease be controlled by radiother- 
apy? Our study was predicated on the 


- basis that surgery was essential, and 


our patients generally received treat- 
ment identical to what would have 
been given without chemotherapy, ie, 
surgical resection of the primary 
tumor and regional lymph nodes. 
Recent reports have suggested that 
responders to chemotherapy may not 
require surgery, which can be dis- 
abling as well as disfiguring and 
requires intensive rehabilitation. In 
an analysis of patients treated with 
induction therapy at Wayne State, 
Ensley et al'® observed that of those 
achieving a clinical complete response 
to chemotherapy who were treated by 
radiotherapy rather than surgery, 
long-term disease control was 
achieved in approximately half. 
Jacobs et al” reported on a small 
study in which histologically docu- 
mented complete responders to che- 
motherapy received radiotherapy 
rather than surgery. Ninety percent 
of them were alive and disease free 
after two years. 

Our experience with radiotherapy 
was not as encouraging. In our center, 
postoperative radiotherapy was not 
considered standard therapy for 
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advanced disease but was given to 
those who had positive margins, 
tumor involvement of the highest or 
lowest cervical lymph nodes, tumor 
invading through the capsule of the 
lymph node, or tumor in the soft 
tissue of the neck.? With those guide- 
lines, only eight of our patients, all 
partial responders to chemotherapy, 
received postoperative radiotherapy. 
All of these recurred. Furthermore, 
all recurred above the clavicle, in the 
irradiated port. Our patient popula- 
tion was quite different from that of 
either Jacobs et al” or Rooney et al.’ 
The fact that our patients had such 
persistent tumor might imply a 
degree of tumor resistance to chemo- 
therapy. Whether this in turn implies 
radioresistance is not known. The 
question of the radiosensitivity of the 
tumor cells remaining after effective 
chemotherapy is being examined in a 
controlled trial now in progress for 
laryngeal carcinoma under the aus- 
pices of the Veterans Administration 
Cooperative Studies Program. 

In the future, a better appreciation 
of prognostic factors may allow one to 
select patients for individualization of 
treatment. We examined a variety of 
prognostic factors other than com- 
plete response to chemotherapy to see 
which, if any, were important in pre- 
dicting long-term disease control. As 
is true with standard therapy, tumor 
bulk was important, and patients 
without significant lymphatic spread 
fared better than those with bulky 
lymphadenopathy. Patients with 
stage III disease (T1-3, N1) did partic- 
ularly well. Only two died of disease, 
whereas 15 of 24 (63% ) remained alive 
and disease free. Stage IV was a much 
more complex group of patients, 
including those with large tumors 
(T4) and no lymphatic spread as well 
as patients with bulky bilateral cervi- 
cal adenopathy. Only four of 25 
patients with bulky lymphadenopathy 
(N2, N3) at diagnosis were free of 
disease, whereas 15 (60% ) died of dis- 
ease recurrence. Less than one third 
(14/45) of stage IV patients with min- 
imal evidence of lymphatic spread 
(T4, NO, T4, N1) had recurrence of 
their disease. 

Most investigators have observed a 
correlation of initial bulk with 
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response to chemotherapy, but this 
has not always been translated into 
improved disease control. The absence 
of consistent long-term benefit may 
be due to study designs in which 
definitive therapy was occasionally 
changed if the tumor shrank in 
response to chemotherapy.” This 
change, either substitution of radio- 
therapy for surgery or lesser surgery, 
unless done in a controlled study, 
makes end results more difficult to 
interpret. Our data suggest that even 
in the face of a good response to 
chemotherapy, a significant tumor 
burden remained in patients with 
lymphatic spread. Even with aggres- 
sive standardized surgery, tumor cells 
must have persisted beyond the mar- 
gins of resection to account for the 
subsequent problems of local recur- 
rence. 

Fifty-four of our patients came 
from the predominantly male popula- 
tion at the Veterans Administration 
Medical Center, Buffalo (and were, in 
fact, all male). Of the 40 patients from 
the other two hospitals, 15 (38% ) were 
female. This seems to reflect the dra- 
matic rise in incidence of this tumor 
among women in this country as 
smoking and drinking alcohol have 
become more socially acceptable. We 
were unable to detect any differences 
in response to chemotherapy or long- 
term disease control between male 
and female patients. 

We also found no correlation of 
long-term disease control with site. 
We reported several years ago that 
hypopharyngeal sites did particularly 
well with induction therapy followed 
by surgery.'* The present longer fol- 
low-up statistics do not show that 
these patients did any better than did 
patients with tumors from any other 
primary site. 


Previous reports from our center 


have compared the relapse rate and 
survival of our patients with histori- 
cal control, a group of patients with 
advanced head and neck cancer 
treated by the members of the East- 
ern Great Lakes Head and Neck Can- 
cer network between 1975 and 1979. In 
a comparison with that data bank, our 
results continue to show an improve- 
ment in relapse rate and relapse-free 
survival. We agree that historical con- 


trols may be misleading’ and have 
shown the recurrence rate and surviv- 
al graphs only to indicate that the 
relapse pattern is similar to that 
obtained without chemotherapy, ie, 
that relapses take place within the 
first 31⁄2 years of follow-up, if they are 
to take place. In our patients, once 
recurrence took place, death followed 
inevitably within one to two years 
despite further radiotherapy, chemo- 
therapy, or surgery. Patients with 
head and neck eancer are older and 
generally have multiple medical prob- 
lems other than their tumor, includ- 
ing those secondary to tobacco and 
alcohol abuse. One third of the deaths 
were due to causes other than the 
primary tumor. Because of the high 
incidence of associated medical prob- 
lems, it may be difficult to use overall 
survival as a measure of effectiveness 
in combined-modality trials of head 
and neck cancer. 


CONCLUSION 


Our follow-up study confirms that 
patients with complete responses to 
chemotherapy have an improved out- 
come in the combined-modality treat- 
ment of advanced head and neck can- 
cer. We also found that advanced 
stage IV disease was a significant 
adverse prognostic factor. In the 
future, pilot studies should look spe- 
cifically at better treatment ap- 
proaches for those patients with bulky 
lymphadenopathy. Whereas the ques- 
tions as to the timing of chemothera- 
py (after rather than before surgery) 
and whether chemotherapy can 
replace surgery in the multimanage- 
ment of some advanced tumors are 
now being examined in controlled 
trials, the appropriate treatment for 
patients with bulky adenopathy and 
marginally resectable or unresectable 
tumors remains unclear. Other mea- 
surements aimed more specifically at 
an understanding of tumor biology, 
such as DNA ccntent, percentage of 
cells in S phase, and evaluating addi- 
tional histologic factors may assist in 
the selection of patients for further 
trails. 

Although the initial results of 
induction chemotherapy are often 
impressive, many questions remain 
regarding its utilization and value in 
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advanced bead amd neck cancer. 
Induction ehemotherapy is attractive 
because of its high rapid response 
rate, patien? compliance, and the fact 
that it does not interfere with subse- 
quent definitive therapy. The results 
of a pilot study sueh as ours suggest 
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reducing tumor bulk, that the toxic 
effects are tolerable, and that such 
therapy does not interfere with subse- 
quent definitive therapy. It has still 
not been established in a controlled 
trial that chemotherapy has a role in 
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Office-Based System for Voice Analysis 


Gerald S. Berke, MD; David G. Hanson, MD; Terrence K. Trapp, MD; 
Dennis M. Moore, MD; Bruce R. Gerratt, PhD; Manuel Natividad 


@ There has been recent growing inter- 
est in the analysis of various electronical- 
ly recorded signals as potential tools for 
objective assessment of vocal dysfunc- 
tion. In the past, analysis of such signals 
required an expensive multitrack FM 
recorder, mainframe computer system, 
customized software, and significant time 
commitment. This report describes an 
adaptation of commercially available 
components that allow digital recording 
of multiple electronic signals, storage of 
data, and subsequent signal analysis 
using an inexpensive personal microcom- 
puter system. Commercially available 
software for manipulation and examina- 
tion of signals is discussed as adapted for 
examination of glottographic and acous- 
tic signals. The relatively inexpensive 
availability of similar computer systems 
will, hopefully, encourage assessment of 
the clinical applications of objective tech- 
niques of voice quality. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:74-77) 


here has recently been a growing 

active interest in objective docu- 
mentation and assessment of voice 
quality.! In part, this interest has 
occurred because of important ad- 
vances in techniques and analyses 
that can be applied to vocal physiolo- 
gy in a scientific manner. Clinicians 
have recently explored the usefulness 
of various acoustic factors as well as 
glottographic reflections of vocal fold 
vibration. 

For clinical documentation, acous- 
tic voice signals are usually recorded 
on a tape recorder and then played 

back to document pretreatment and 
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posttreatment results.? A number of 
more sophisticated and objective tech- 
niques have been proposed for evalua- 
tion of acoustic signals. Among these 
are spectral analysis, measures of fre- 
quency and amplitude perturbation, 
signal to noise comparisons, linear 
predictive coding analyses, inverse fil- 
tering, and Fourier analysis.** Acous- 
tic measures can hopefully be related 
to the perceived quality of the voice. 
They are, however, more difficult to 
correlate with specific abnormalities 
at the level of voice production in the 
larynx. Glottographic techniques, 
measures that reflect the vibratory 
behavior of the glottis, have been 
advocated by a number of authors for 
the study of vocal fold vibratory phys- 
iology. ° Glottographic measures can, 
it appears, be more directly related to 
specific pathologic vibratory behav- 
iors. More recently, glottographic sig- 
nal analyses have been applied to 
patient populations.'''* However, the 
application of acoustic or glottograph- 
ic analyses has in the past required 
expensive recording equipment and 
computer systems that were usually 
limited to basic research laborato- 
ries. 

Today, the personal computer (PC) 
is standard equipment in many clini- 
cal departments and offices. Afford- 
able and reliable, and now with great- 
er capacity and speed, current PC 
performance is often superior to that 
of many mainframe research comput- 
ers of a decade ago. There has also 
been a proliferation of digital hard- 
ware and commercial software pro- 
grams tailored to PC applications. 

To make clinical applications of 
various objective voice measurement 
techniques more feasible and avail- 
able to a greater number of clinical 
investigators, we have explored the 
adaptation of inexpensive commer- 
cially available hardware and soft- 
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ware to the tasks required for signal 
analysis of acoustic and physiologic 
data. 


METHODS 


This PC system was adapted to accom- 
modate a basic patient recording system of 
acoustic, glottographic, aerodynamic, and 
stroboscopic data that have been previous- 
ly described." Cross-sectional glottic area 
is monitored by photoglottography 
(PGG)." The technique involves a photo- 
sensor on the skin over the cricothyroid 
membrane that measures light transillu- 
minated through the glottis from a light 
source in the mouth. The light source can 
be provided in a variety of ways, either 
transnasally or transorally. Most recently 
we have successfully used an inexpensive 
halogen flashlight directed into the oral 
cavity as a satisfactory light source. Simul- 
taneous recordings are made of the re- 
corded acoustic signal: PGG and electro- 
glottography (EGG).® Impedance across 
the neck in the vicinity of the vocal folds is 
monitored using an _ electroglottograph 
(Synchrovoice). The acoustic signal is 
transduced via a eondenser microphone 
(Sony) suspended 5 cm from the mouth. In 
addition, pressure, flow, and stroboscopic 
data may be recorded. 

Data are acquired with an IBM-compati- 
ble, 16-bit, 640K RAM PC fitted with a 
20-megabyte hard disk and an 80287 math 
coprocessor. For storing patient data files, 
we use a 1.2-megabyte floppy disk. Conver- 
sion of the signal from analog to digital 
format is accomplished with a commercial- 
ly available 12-bit A to D board (Lab 
Master, Scientific Solutions Inc, Solon, 
Ohio). 

Figure 1 demonstrates the components 
of a data acquisition system that parallels 
the recording system of the UCLA Voice 
Research Laboratory, which is based on a 
DEC PDP 11/73 minicomputer system." 
For the PC system, a commercially avail- 
able, menu-driven software system (“C- 
Speech,” designed by Paul Milenkovic, Uni- 
versity of Wisconsin, Madison) is used to 
perform on-line digital recording and anal- 
ysis of the glottographic and acoustic sig- 
nals. An example of a three-channel dis- 
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Fig | —Diagrammatic representation of voice analysis system that is based on IBM compatible personal computer. EGG 
indizates electroglottography; PGG, photoglottography; CCD, charge-coupled device; and A/D, analog/ digital. 
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Fig =.—Computer display of data of 80-ms recording of electroglottography (EGG), photoglottography (PGG), and acoustic 
sigralfrom normal male speaker. y-Axis for EGG represents increasing impedance (less vocal fold contact). y-Axis for PGG 
depts increasing transillumination (increasing glottal aperture). VPP indicates volts peak-to-peak. 


play using the Speech program is shown 
in Fig 1. A multichannel storage oscillo- 
scope is used t= monitor the signals gener- 
ated by the patent during recording. In 
addition, most software supports on-line 
preview of the siznals prior to record sam- 
pling. Most of -he current speech analysis 
applications am menu criven, as shown on 
top of Fig 2, alowing commands to be 
initiated by simply cheosing from a list. 


Beyond the simple facility of acquiring and 
storing data, most software packages allow 
for waveform editing, time and amplitude 
measurements, and waveform analysis 
with the help of a cursor. For instance, the 
waveform processing menu of C-Speech 
contains Fourier analysis, LPC analysis, 
differentiation, integration, low-pass fil- 
tering, jitter, and shimmer. In addition, 
data files can be plotted immediately, if 
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desired, or template modified to fit other 
software systems. 


CLINICAL APPLICATIONS 
Figure 2 shows an example of data 
display for PGG, EGG, and acoustic 
signals simultaneously recorded from 
a normal male speaker. The PGG 
shows increasing voltage, reflecting 
greater glottic area, in an upward 
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Fig 3.—Computer display of signals can be easily enlarged. This screen represents focus on 38-ms window of data shown in 
Fig 2. EGG indicates electroglottography; PGG, photoglottography; and VPP, volts peak-to-peak. 
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nerve paralysis. VPP indicates volts peak-to-peak. 


direction. The EGG is oriented with 
greater impedance, reflecting less 
vocal fold contact, also in an upward 
direction. It can be observed that this 
normal PGG signal shows a regularly 
recurring pattern of ¢lottic area pro- 
jection with relatively flat closed peri- 
ods. The opening and closing slopes of 
the PGG are comparatively symmet- 
ric, and the peak glottic area is cen- 
tered in relation to the plateau of 
impedance (representing complete 
separation of the folds) seen in the 
EGG signal. Using the commercially 


available C-Speech program, wave- 
forms from a segment of the data seen 
in Fig 2 were graphically enlarged for 
a closer look at the waveform charac- 
teristics. The result of this manipula- 
tion can be seen in Fig 3. The increas- 
ing impedance (decreasing vocal fold 
contact) on the y-axis of the EGG is 
complemented by the increasing 
transillumination (increasing glottal 
aperture) of the PGG during each 
vocal fold vibratory cycle. These sig- 
nal characteristics are usual for nor- 
mal male voices in modal range of 
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Fig 4.—Electroglottography (EGG), photoglottography (PGG), and acoustic signal data are shown for patient with recurrent 





Computer Equipment Expenses 


Equipment Cost, $ 








Personal computer 1000-3000 
Analog/ digital converter 500- 1500 
Software 500-1000 
Total Cost 2000-5500 





phonation.’ For comparison, Fig 4 
shows signals recorded with this sys- 
tem from a patient with a recurrent 
laryngeal nerve paralysis. Hanson et 
al'* preliminarily reported that glotto- 
graphic waveform configurations dif- 
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ferentiate a statistically significant 
confidence levels among different 
lesions to the innervation of the lar- 
ynx. The PSG signal seen in Fig 4 
documents lack of a closed period. The 
baseline veries because there is 
always an opening between the folds. 
The opening phase of the glottic cycle 
is more raped than the closing phase. 
The peak of -he PGG signal relative to 
the plateau shase of the EGG signal is 
shifted te tł= left in comparison to the 
normal sigrals (Figs 2 and 3). These 
cnaracteristics of the glottographic 
waveform pattern are characteristic 
of flaccid laryngeal paralysis associ- 
ated with section of the recurrent 
laryngeal ne«rve.'*'* That this pattern 
results from the physiologic sequelae 
of recurren laryngeal nerve section 
has been coafimmed in a canine model 
of vibratory behavier during experi- 
mentally produced phonation.” 

The acousie signal demonstrated in 
Fig 4 documents a lack of normal 
harmonie sructure associated with 
perceptien ef a breathy, weak voice. 
The breatky quality of the voice 
occurs becaase of a lack of vocal fold 
closure, whch is documented in the 
glottic aree projection signal of the 
PGG. This laek of a firm period of 
Closure in tae- glottal cycle, due to the 
flaccid parzlysis of the thyroaryte- 
noid/vocaliz muscle. occurred even 
though the vocal precesses were com- 
pletely appsoximatec in this compen- 
sated recur ent paralysis. 
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COMMENT 

In our practice, we find glotto- 
graphic, airflow, and acoustic mea- 
sures helpful in differentiating among 
neuromuseular disorders that can 
affect laryngeal function. Objective 
measures of vocal fold function may 
show distinctive characteristics that 
can be associated with particular 
movement disorders such as Parkin- 
son’s disease, Shy-Drager syndrome, 
spastic dystonia, various types of 
tremor, myoclonus, and ataxias. Neu- 
romuscular dysfunction is more com- 
mon in the elderly patient, and objec- 
tive measures are particularly helpful 
in the diagnosis of voice disorders in 
that population. In several cases, 
glottographic measures have, in our 
experience, correctly predicted the 
appropriate neurologic diagnosis on 
voice analysis alone." 

There appears to be considerable 
potential in objective physiologic 
measures for documentation and 
diagnosis of vocal dysfunction. How- 
ever, considerable experience will be 
necessary to determine the clinical 
value of encouraging observations 
that have been made and reported to 
date. The development and clinical 
experience that will be necessary to 
make objective voice measures truly 
clinically applicable will occur more 
rapidly if instrumentation can be 
refined so that it is as simple and 
economical as possible. It is now pos- 
sible to have an inexpensive personal 
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microcomputer system that can be 
used for digital recording and signal 
analysis. 

The Table shows a representative 
range of the cost involved with setting 
up a PC-based voice signal recording 
and analysis system. In comparison to 
the situation just five years ago, the 
equipment is relatively inexpensive. 
In addition to the C-Speech program, 
there are now a number of good com- 
mercial programs on the market that 
can be used to digitize and analyze 
voice-related data (Asystant +, Asyst 
Software Technologies Inc, Rochester, 
NY; Lab View, National Instruments 
Inc). 

The development and understand- 
ing of objective methods for docu- 
menting physiologic characteristics of 
vocal function that can be related to 
abnormalities is an important goal of 
current clinically oriented voice 
research. (The potential value of this 
area of clinical investigation has 
recently been highlighted."’) 

The simplicity of adaptation of 
inexpensive hardware and software 
computer systems that are presently 
available in most clinical situations is 
encouraging for eventual clinical 
applications of voice analysis tech- 
niques. For the present, the availabil- 
ity of this technology will hopefully 
encourage further clinical investiga- 
tion of objective measures that may 
be used to quantify and document 
voice pathophysiologic conditions. 
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Age-Related Changes in the Internal Branch 


of the Rat Superior Laryngeal Nerve 


Seth I. Rosenberg, MD; Leslie T. Malmgren, PhD; Peak Woo, MD 


è This investigation was initiated to 
provide data on the ultrastructural basis 
for neurologic age-related changes in 
laryngeal sensory function. In the present 
study, an animal model (female Wistar 
rats: age range: young [Y], 3 to 5 months; 
old [0], 25 months; and very old [VO], 29 
to 30 months) was used to examine sys- 
tematically changes in the internal branch 
of the superior laryngeal nerve with age 
using electron microscopic morphometric 
techniques. Total fiber counts, fiber popu- 
lations (size categories), and mean fiber 
size for myelinated and unmyelinated 
fibers did not change with age. Qualitative 
changes were consistent with segmental 
demyelination and axonal degeneration in 
the older animals. There was also a signif- 
icant age-related increase in the volume 
fraction of adaxonal Schwann cell cyto- 
plasm (Y, 0.019; O, 0.041; and VO, 0.042). 


t has been reported that there is a 
substantial loss of airway sensory 
function with age.' These changes are 
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Ultrastructural correlates of intracellular 
support and axonal transport showed a 
significant decrease in the numerical den- 
sity of neurofilaments (Y, 0.126/um’*; O, 
0.073/um?; and VO, 0.078/um?) in the old- 
er animals, but no change in the numerical 
density of microtubules. Energy metabo- 
lism correlates in the form of mitochondri- 
al volume fraction did not change with age. 
There was a significant increase in the 
volume fraction of the intrafascicular ex- 
tracellular space (Y, 0.224; O, 0.271; and 
VO, 0.301), indicating a late, age-related 
change in the extracellular environment. 
These changes could lead to decreased 
conduction velocity or complete fiber dys- 
function. A number of these changes 
resembled those of aged human peripher- 
al nerves already examined. 

(Arch Otolaryngol Head Neck Surg 
1989;115:78-86) 


thought to contribute to the high fre- 
quency of aspiration pneumonia,’ 
wheezing,’ and altered voice in the 
elderly.“ Although it is generally 
accepted that neurologic dysfunction 
plays an important role in these com- 
mon and life-threatening changes in 
airway control, the ultrastructural 
basis for these changes is not known. 
These changes can be due to degener- 
ation of the central or peripheral ner- 
vous system, or both. The internal 
branch of the superior laryngeal 
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nerve (SLN) contains autonomic and 
somatosensory fibers, but no somato- 
motor fibers.® This nerve is important 
in initiating the protective laryngeal 
reflex, controlling mucous secretions, 
and for tactile and proprioceptive 
feedback during phonatien.*’ Several 
investigators have shown changes in 
voice strength with age,*’ and ligation 
studies of the internal branch of the 
SLN have been shown to affect vocal- 
ization severely.” Pontoppidan and 
Beecher! showed a sixfold increase in 
the reflex glottic closure threshold 
from the second to the eighth and 
ninth decades of life. Other authors 
have alluded to an increased incidence 
of aspiration in aged persons.***"" 

In view of the potential clinical sig- 
nificance of SLN dysfunction in aged 
persons, we have used electron micro- 
scopic morphometric techniques to 
examine the changes in the internal 
branch of the rat SLN with age. An 
animal model allows us to use perfu- 
sion fixation, which avoids extensive 
postmortem ultrastructural changes 
and problems with human tissues 
obtained at surgery. These include 
compromises to interpretation (such 
as neoplastic, drug, or radiation 
changes) and difficulty in sampling 
the desired age range. Since the ani- 
mal model has a shorter life expectan- 
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cy than humans, it cannot represent 
the additiena “chronologic (absolute 
time) component’ of aging in the 
human SLN, dut tais model may be 
used to elucidate efficiently, under 
closely contrellec conditions, “non- 
chrondlegie” components of aging 
that are common tc both species. Our 
investwation has shown that there 
are significan’ morphometric changes 
in the internal branch of the SLN in 
the Wistar rat with the advance of 
age. 


MATERIALS AND METHODS 
Tissue Frocessing 


Female Wister rats were obtained from 
the Gerentelogy Research Center, Balti- 
more City Hospital. The age groups studied 
were 3 te 5 months (r = 12; weight range, 
225 to 230 g), 25 menths (n = 5; weight 
range, 280 te 4%) g) and 29 to 30 months 
in = 10) weight range. 250 to 460 g) desig- 
nated as young (Y), ald (O), and very old 
(VO), respectively. The mean survival for 
these rats is 246 morths."* With the rats 
under anesthesia with 3.5% chloral 
hydrate (1 mL/100 z of body weight) the 
head anc upperextremities were perfused 
with Rimger’s scluticen (2.25-g sodium chlo- 
ride, 0.105-g potassium chloride, 0.0625-g 
ealcium chloride, ami 250-mL distilled 
water) by camnulating the ascending aorta 
through the left ventricle and clamping the 
descending aorta. Tais was followed by a 
15-minete perfusion fixation that contain- 
ed 2% parafarmaldearyde, 2.5% glutaralde- 
hyde im(@.1-mol/L.sed um cacodylate with 
0.005% walcium chlermle, and 3% sucrose 
(37°C, pH 72). All rats were killed in 
age-paired groups tc minimize the chance 
that any changes observed were due to an 
inconsistency inthe ization or embedding 
techniques. The SLNs were then immedi- 
ately removed by transection where the 
nerve crosses the medial aspect of the 
common carotie artery and where the 
interna. branch inserts into the thyrohyoid 
membrane and as the external branches 
enter the cricotnyraid muscle. The speci- 
mens were ‘hen immersed in the same 
fixative for an aäditiomal two hours (room 
temperature), postfixed in 1% osmium 
tetroxide in cacedylete buffer (pH 7.2, 0.1 
mol/L) for 1.5 sours, dehydrated with a 
graded ethy alcohcl series (15 minutes 
each; 30%, 50%, 70%, 80%, 95%, 100%, 
and 100%) tollewed >y three 30-minute 
changes in propylene cxide, and embedded 
in Spurr’s'? embedding medium. 


Electron Microscopy 


Silver sections were cut from the distal 
end of the mternal branch, collected on 


enamel (Formvar)-coated, 1 X 2-mm, slot- 
ted copper grids and stained with uranyl 
acetate followed by lead citrate. Entire 
nerve montages were prepared from elec- 
tron micrographs at a primary magnifica- 
tion of 2000 to record myelinated and un- 
myelinated fibers. Axons were photo- 
graphed at a primary magnification of 
20000X to evaluate the subcellular compo- 
nents. A random number generator was 
used to control the tracking of the electron 
microscope stage to eliminate the possibil- 
ity of operator-sampling bias during pho- 
tography. 


Morphometric Techniques 


The inner and outer myelin diameters 
were measured for all myelinated axons in 
each nerve using a computer-interfaced 
digitizer. The least fiber diameter was 
measured for nerve fiber profiles that had 
an elliptic outline. The diameter of all 
unmyelinated fibers was also measured. 

Determinations of the percentage of the 
axoplasm occupied by mitochondria were 
made using a point-counting technique." 
This consisted of a system of test frames," 
with squares in which the sides were 1.5 cm 
spaced at 1.5-cm intervals. If the upper 
corner of the reference square was inter- 
sected by a mitochondrion, that mitochon- 
drion was counted. The same system of test 
frames was used to determine the numeri- 
cal densities of microtubules and neurofi- 
laments. Microtubules and neurofilaments 
that were clearly visible (ie, perpendicular 
to the section plane) within the test squares 
were counted, and in this way, the Holmes 
effect was avoided. Structures that inter- 
sected the upper and left sides were ex- 
cluded, and those that intersected the lower 
and right sides were included to correct for 
the “edge effect.”!’ It is important, how- 
ever, to place certain restrictions on the in- 
terpretation of the resulting counts ob- 
tained for microtubules and neurofila- 
ments using this technique. Since counts 
were only made in axons in which at least 
some neurofilaments and microtubules 
were clearly recognizable, our technique 
could not have detected areas of axoplasm 
that had complete loss of microtubules or 
neurofilaments. Instead, this technique 
measures some degree of decrease or 
increase in the content of these organelles. 
In addition, our technique assumes that 
these structures have retained their normal 
orientation within the axon.'* A pathologic 
change to more diverse orientations would 
result in erroneous values. 

The endoneurial extracellular compart- 
ment was determined from the nerve mon- 
tages using point-counting techniques 
and a 1-cm square grid. This compartment 
included the extracellular space within the 
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inner surface of the perineurium but not 
within the small areas occupied by blood 
vessels. 

Point-counting techniques were also 
used to determine the volume fraction of 
the adaxonal Schwann cell cytoplasm." 
The same test grid that was used for 
subcellular organelles was used for this 
measurement. The test grid was placed 
over a back screen projection of the axons 
that were photographed at a primary mag- 
nification of X20000. Adaxonal Sehwann 
cell cytoplasm was defined as the cyto- 
plasm between the innermost layer of 
myelin and the axolemma. 


Statistical Analysis 


All statistical analyses were performed 
using statistical software (BMDP Statisti- 
cal Software Inc, Los Angeles). A one-way 
analysis of variance was used to determine 
group differences, and a probability value 
of P less than .05 was the level of signifi- 
cance selected for all statistical hypothesis 
testing. In all analyses, the assumption of 
the homogeneity of variance was tested 
and confirmed by using Levene’s tech- 
nique.” The Scheffé” multiple-comparison 
test was also used at the P less than .05 
probability level. 


RESULTS 
Qualitative Observations 


All nerves included in this study 
showed good preservation of ultra- 
structure. There was no obvious evi- 
dence of sclerotic changes in the vasa 
nervorum. All nerves consisted of one 
large fascicle and one very small fas- 
cicle. There was no obvious pattern 
within the nerve fascicles according to 
fiber size. 

Abnormal features in the fibers 
were present in all age groups, but 
were much more conspicuous in the 
older rats. Some neurons contained 
internodal myelin bubbles (Fig 1). In 
these cases, the axon was often 
pushed over to one side, and the 
myelin bubble was filled with myelin 
debris. In addition, the myelin sheath 
appeared to be thin when compared 
with adjacent neurons. The presence 
of adaxonal Schwann cell cytoplasmic 
protrusions (Fig 2) appeared to be 
more common in the older animals. 
Reich granules?!” were also a common 
finding in Schwann cell cytoplasm in 


the older animals (Fig 3). There was | 


no evidence of Schwann cell abnor- 
malities found with respect to the 
unmyelinated fibers. Macrophages 
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were uncommon, and bands of Biing- 
ner could not be identified. 


Low-Magnification 
Morphometric Data 


Table 1 provides data regarding 
total fiber counts by age for each 
nerve. The total myelinated fiber 
counts ranged beteween 280 and 417 
(n= 27, mean = 338, and SD = 40) 





Fig 1.—Section from 25-month-old rat (old group) shows severely abnormal fiber with only very 
thin layer of myelin remaining in some areas (arrows). Axon (a) is to one side of large internodal 
myelin bubble filled with myelin debris (md). Bar = 1 um. 





Fig 2.—Left, Section from 25-month-old rat (old group) shows abnormal features in fibers that are more conspicuous 


with no significant differences be- 
tween the age groups (Fig 4). Small 
fibers, those less than 6 um, ranged 
between 247 and 417 (n= 27, 
mean = 321, and SD = 40) with no 
significant group differences. For 
the large fibers (>6 um), the num- 
bers increased between the Y and O 
rats, and then decreased among the 
VO rats. However, this was not 


statistically significant. 

Table 2 shows the data derived from 
the morphometric analysis of each 
nerve. The mean fiber diameter 
tended to increase and then decrease 
with age, but this was not statistically 
significant (Fig 5). The axon diameter 
had the same trend with the same 
statistical result. There was no differ- 
ence among any of the fiber size cate- 


gories, to lead us to believe that there 
was fiber dropout in a specific fiber 
size range. 

The unmyelinated fiber counts 
ranged between 225 and 526 
(mean = 357, SD = 72) with an in- 
crease in the older age groups, but 
these changes were not significant 
(Table 1 and Fig 4). There was no 
significant change in the size of these 
fibers (Table 2). 

The mean ratio of axon diameter 
to fiber diameter (axon + myelin 
sheath) tended to decrease with age, 
but no statistical significance was 
found. The fibers were then divided 
between ratios less than 0.300 and 
greater than 0.700 to detect fibers 
with abnormally thick or thin myelin 
sheaths (Table 3). There was no dif- 
ference among the groups of fibers 
with greater than 0.700 ratios or less 
than 0.300 ratios, but there was a 
tendency to increase in number with 
age. In a similar study carried out on 
the rat recurrent laryngeal nerve, it 


primarily but not exclusively in older animals. This electron micrograph also shows process of adaxonal Schwann cell 
cytoplasm (arrow) indenting its way into axon. Bar = 1 um. Right, Section from 25-month-old rat (old group) shows 
another fiber from same rat, with adaxonal Schwann cell cytoplasm (arrows) invaginating against axolemma. Bar = 1 um 


(original magnification X20 000). 
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was found that there was an age- 
related increase in the number of 
fibers that had thin myelin (Malm- 
gren and Ringwood” defined this as 
a ratio of myelin thickness to axon 
diameter of 0.175 or less). When the 
data for the relative myelin thickness 
in the SLN were analyzed using the 
same definition, there was no signifi- 
cant age-related difference. 

A significant inerease was seen in 
the volume fraction of the endoneurial 
extracellular space volume fraction in 
the VO age group in comparison with 
the Y and O groups (Table 4 and Fig 6; 
Y mean, 0.244. and SD, 0.038; O, 0.271, 
and SD, 0.0951; and VO mean, 0.301, 
and SD, 0.046). 


High-Magnificatien Morphometric 
Deta 


The results of the ultrastructural 
data are summarized in Table 5. The 
mitochondrial volume fraction did not 
change significantly with age, but 
tended to be lower in the O age group 
(Fig 7). The number of neurofilament 
profies per square micrometer 
dropped significantly from the Y to 
the elder age groups (Fig 8). There 
was no significant difference in the 
number of microtubules with age (Fig 
9). The neurofilament-microtubule 


ratiowecreased significantly with age, 


oth oe am 
air oI a a 





primarily due to a drop in the number 
of neurofilaments. 

Analysis of adaxonal Schwann cell 
cytoplasm volume fractions showed a 
significant increase with age when 
comparing the Y age group with the 
two older groups (Table 6 and Fig 10; 
Y mean, 0.019, and SD, 0.012; O, 0.041, 
and SD, 0.018; and VO mean, 0.042, 
and SD, 0.019). 


COMMENT 


A mild peripheral neuropathy is a 
common occurrence in the older age 
groups in humans.** Studies on age 
changes in the somatosensory fibers 
to the larynx are apparently nonexis- 
tent in the literature. These data, 
therefore, have been compared with 
studies on other peripheral nerves 
that have been more widely studied in 
this, as well as other animal models 
and humans.”6 

Andrew*® carried out a functional 
analysis of the myelinated fibers in 
the SLN of the rat. He found that the 
SLN divided into four branches, the 
largest of which was equivalent to the 
internal laryngeal nerve. Fibers (>6 
um) were attributed to stretch recep- 
tors, fast touch, and joint propriocep- 
tors. Fibers (<6 um) included epiglot- 
tal chemoreceptors, with secretomo- 
tor and mucosal endings. Unmyelinat- 
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Fig 3.— Section from 25-month-old rat (old group) shows lamellating bodies commonly seen in 
Schwann cell cytoplasm of older rats (arrow). Bar = 1 um. 
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ed fibers were not counted but total 
myelinated fiber counts of the inter- 
nal branch ranged between 218 and 
339. This was slightly less than our 
total counts but well within our SD. 
The fiber composition was compara- 
ble with the present study, with most 
of the fibers ranging between 2 and 4 
um. 

As in the present study, total 
myelinated and unmyelinated fiber 
counts have been shown to remain 
stable with age in the rat tibial and 
medial plantar nerves,“ the dog dor- 
sal and ventral nerve roots,” the rat 
sciatic nerve, and the rat recurrent 
laryngeal nerve.” In contrast, Corbin 
and Gardner” found that the number 
of myelinated fibers in human spinal 
nerve roots increased during the first 
decade and then decreased up to 89 
years of age. Jacobs and Love” report- 
ed a decrease in the total number of 
myelinated and unmyelinated fibers 
in human sural nerves after 60 years 
of age. Stability in myelinated and 
unmyelinated fiber counts can be 
explained in terms of concomitant 
axonal degeneration and regeneration 
and interanimal variability that 
would obscure slight changes. 

We did not detect a change in the 
fiber population with age. Numbers of 
both large and small fibers remained 
constant. These results were the same 
as those obtained for the rat recurrent 
laryngeal nerve where there was also 
no significant age-related fiber loss.” 
O’Sullivan and Swallow found a 
decrease in the proportion of large 
fibers with age in the human anterior 
tibial and sural nerves, but not in the 
radial nerve. They attributed this 
finding to the greater susceptibility of 
the former nerves to trauma and vas- 
cular disease. The internal branch of 
the SLN, like the radial nerve, is not 
subject to the same environmental 
trauma as nerves in the lower extrem- 
ity. In addition, there were no obvious 
qualitative changes in the vasa nervo- 
rum in our specimens to lead us to 
believe that a vascular pathologic con- 
dition was a factor in the age-related 
changes. Studies on human sural” and 
rat tibial and medial plantar nerves” 
showed a decrease in fiber diameters 
with age during adulthood. Stanmore 
and colleagues** showed only an 
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Table 2.—Low-Magnification Morphometric Data 


Diameter, um Unmyelinated 
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Animal Side Fiber Axon Ratio Diameter, um 
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Table 1.—Nerve Fiber Counts by Age 
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increase in large myelinated fibers in 
the aged rat sciatic nerve. Tomach 
and Britton“ found no change in the 
ratio of large to small myelinated 
fibers with age. These differences in 
the literature can also be attributed to 
a variation in the degree of axonal 
degenerative and regeneration and 
segmental demyelination and remye- 
lination with each nerve studied. 

The relation between axon diameter 
and myelin sheath thickness is gener- 
ally thought to have a direct relation- 
ship. The presence of fibers with 
disproportionately thin myelin 
Fig 4.—Number of myelinated and unmyelinated fibers in rat age groups. sheaths, compared with the axon 
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Fig 5.—Fiber diameters in rat age groups. 


Table 3.—Distribution of Axon / Fiber 
Diameter Ratio 
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diameter, is an indication of segmen- 
tal demyelinatiom and remyelina- 
tion.“ In the present study, we did 
not detect a statistically significant 
increase in bers with thin myelin in 





Table 4.—Endoneurial Extracellular 
Space Volume Fraction 


Animal Volume Fraction 


Young age group 
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contrast to the findings of a similar 
study carried out on the rat recurrent 
laryngeal nerve, where there was a 
significant age-related increase in the 
number of fibers that had thin 
myelin.” In the present study, there 
was not a statistically significant 
increase in these fibers or in the num- 
ber of axons with unusually thick 
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myelin sheaths. Friede and Beuche” 
found an increase in myelin thickness 
in the aged human sural nerve. Fibers 
with relatively thick myelin were not- 
ed in the rat SLN, and there was a 
trend toward an age-related increase 
in the number of fibers with thick 
myelin, but this difference was not 
significant at the probability level 
tested. When analyzed using the same 
quantitative criteria for the classifi- 
cation of thick myelin, there was also 
no significant age-related differences 
in this variable in the rat recurrent 
laryngeal nerve (L.T.M., unpublished 
data, 1987). The thickly myelinated 
axons in the present study tended to 
be less than 6 um, which was consis- 
tent with Jacobs and Love’s findings”; 
they found fine and medium axons 
with abnormally thick myelin sheaths 
in the aged human sural nerve in 
addition to thinly myelinated axons. 
No changes were seen in the myelin 
sheath thickness in the aged mouse 
posterior tibial nerve,” but an in- 
crease was seen in the myelin thick- 
ness in the pyramidal tracts in the 
same mice.” The increase in axons 
with unusually thick myelin may be 
due to an absolute increase in myelin 
thickness or a relative increase in 
comparison with axonal atrophy. 
Ligation studies” on the cat sural 
nerve and the rabbit tibial nerve* 
showed that nerve degeneration was 
indicated by a decrease in axon diam- 
eter with little or no change in the 
myelin sheath. The reduction in axon 
diameter without a change in myelin 
sheath thickness correlated with a 
reduction in conduction velocity.” 
Therefore, axons with unusually thick 
myelin sheaths found in the present 
study may be expected to have a 
decreased conduction velocity. 
Pathologic changes have been 
known to develop in peripheral nerves 
with age.**°***!? Fiber abnormalities in 
this study included atrophic axons 
with ballooned-out myelin sheaths 
filled with myelin debris. These 
changes have been noted in aging 
studies of the tibial and plantar 
nerves®' and dorsal and ventral lum- 
bar nerve roots,* and in the aging rat 
recurrent laryngeal nerve.” Myelin 
“bubbles,” which are thought to be a 
prelude to segmental demyelination,” 
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Fig 6.—Endoneurial space volume fractions in rat age groups. 
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were described by Spencer and Thom- 
as” who studied retrograde atrophy of 
nerve fibers proximal to amputation 
neuromas. In addition, it has been 
shown that this type of change is 
associated with a foreshortening of 
the internodal length,**“? which would 
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Fig 7.—Mitochondrial volume fractions in rat age groups. 
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also correlate with slowing of the 
nerve conduction time.” 

Expansion of the endoneurial space 
has been implicated in various periph- 
eral nerve diseases”! and has also 
been noted in aging human peripheral 
nerves.” The present study demon- 


84 Arch Otoiaryngol Head Neck Surg—Vol 115, Jan 1989 





No. of Neurofilaments /um? 


Very Old 


Young Old 


Fig 8.—Number of neurofilaments in rat age 
groups. 
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Fig 9.—Number of microtubules in rat age 
groups. 


strated a significant increase in the 
endoneurial space in the oldest ani- 
mals. The same result was obtained in 
the recurrent laryngeal nerves of rats 
of the same age.” We cannot explain 
this effect by fiber dropout or by an 
overall decrease in fiber size, because 
these measurements remained stable. 
We could speculate that an increase in 
collagen fibers or an alteration in 
vascular permeability or endoneurial 
osmotic concentration would lead to 
an increase in the endoneurial extra- 
cellular space. The late change noted 
in our study may correlate with 
pathologic changes in the nerve 
fibers. 

Adaxona! Schwann cell protrusions 
have been described as a process by 
which Schwann cell sequesters and 
removes abnormal organelles from 
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Table € —Adaxonmal Schwann Cell 
Cytoplasm Volume Fractions 


Anima! Volume Fraction 


the axon.“ A though this does occur in 
normal fibers. it is much more preva- 
lent in axoms that undergo degenera- 
tion during adiseased state, such as in 
toxie neuropathies or nerve trauma.” 
The present materia! demonstrated 
an increase in the amount of adaxonal 
Schwann ceil cyteplasm with age. 
This feature was noted qualitatively 
in the aged rat plantar and tibial 
nerves®'*’ and in the human sural 
nerve.” Fibers with inereased adaxon- 
al Schwann cell cytoplasm were also 
seen in the young animals, but to a 
lesser degree. Other age-related 
changes hæve been seen early in life in 
the human sural nerves as early as the 
fourth decade,** in the canine dorsal 
and ventral roots at four years of 
age,” and in the rat lateral plantar 
and tibial nerves at six months of 
age.“ These ndings are not surpris- 
ing, but the point where these changes 
have functional significance is un- 
known. 

Lamellated bedies of Reich’s gran- 
ules were numerous in the Schwann’s 
cell cytoplasm in the older age groups, 


Mean Volume Fraction 
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Fig 10.—Adaxonal Schwann cell cytoplasm 
volume fractions in rat age groups. 


but not in the Y age group. These 
structures have been noted in several 
aging studies,”'**? but their signifi- 
cance is obscure. 

Microtubules and neurofilaments 
have been implicated with intracellu- 
lar support and axoplasmic flow.* The 
rate of slow axonal flow has been 
reported to decrease with age in vari- 
ous animals,” but Ochs? demon- 
strated stability in the rate of fast 
axonal transport in aged cats. Age- 
related changes in these structures 
may play a significant role in the 
transport of neurosecretory material, 
organelles, neurotransmitters, and 
trophic substances. Our study shows 
that the density of neurofilaments 
decreases with age, but the density of 
microtubules remains stable. In the 
rat recurrent laryngeal nerve, there is 
not a significant age-related change in 
either neurofilaments or microtu- 
bules.” Other studies have reported 
differences, between functionally dif- 
ferent peripheral nerves. The concen- 
tration of neruofilaments in the 
mouse pyramidal tract decreased with 
age” but remained constant in the 
mouse posterior tibial nerve.” In the 
same studies, the concentration of 
microtubules increased in the pyrami- 
dal tract” and remained the same in 
the posterior tibial nerve.” 

The mitochondrion is the critical 
organelle involved in intraneuronal 
respiration through oxidative metab- 
olism.* We studied this by measuring 
the change in mitochondrion volume 
fractions with age. The percentage of 
axonal volume occuppied by mito- 
chondria remained stable with age in 
our study. This is consistent with 
results of stereologic studies on the 
rat recurrent laryngeal nerve that 
also indicate the absence of a signifi- 
cant age-related change in the axonal 
mitochondrial volume fraction.” 
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However, these studies’ findings are 
in contrast with a decrease in mito- 
chondria in the aged mouse posterior 
tibial nerve and pyramidal tract.” 
These studies measured the number of 
mitochondrial! profiles per unit micro- 
graph area instead of the percentage 
of the volume of axoplasm occupied by 
mitochondria. For this reason, a com- 
parison of these studies to the present 
data may not be valid, if there has 
been a change in the size or shape of 
the mitochondria.” 

The aged larynx is an entity not 
widely described in the literature. The 
results presented here show that, with 
age, there are marked anatomic alter- 
ations in the afferent innervation to 
the larynx, and that many of the 
changes noted in this animal model 
resemble those reported for aging 
human peripheral nerves. These 
changes would be expected to lead to a 
slowing of conduction velocity or 
result in a complete dysfunction of 
these abnormal fibers.’**!323447?, De- 
pression or loss of reflex glottic clo- 
sure in the elderly population could 
explain subclinical aspiration*!*" or 
sudden death from massive aspira- 
tion.’ It is possible that in some 
instances, chronic bronchitis and 
pneumonitis of aged patients could 
also be explained on this basis. The 
senescent voice is known to be differ- 
ent from that of young adults,*> sug- 
gesting that laryngeal changes occur 
with advanced age. These changes 
have been attributed to atrophy and 
bowing of the true vocal cords.** Loss 
or depression of appropriate proprio- 
ceptive and sensory feedback may 
alter proper control over vocal cord 
tension and position, also contribut- 
ing to voice changes with age. In con- 
clusion, we have demonstrated signifi- 
cant histologic changes in the afferent 
innervation to the rat larynx with age. 
These changes need to be taken into 
account when considering laryngeal 
function in other aging studies. 


The animals used in this project were supplied 
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Institutes of Health, National Institute on Aging 
and Gerontology Research Center, Baltimore. 
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script. 
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@ Hospitals and p^7ysicians face new 
payment mechanisms that provide incen- 
tives to study health pelicy, management, 
and economics. The purpose of this study 
was to analyze hospital resource con- 
sumption and outcome based on age and 
the route of hospital admission (emergen- 
cy [ER] vs moanemergency [non-ER]). We 
analyzed all adult otoryngology hospital 
admissions (N=1589) during a three- 
year period (1985 trough 1987) to a 
large northeastern academic medical cen- 
ter. Hospitalresource consumption, mea- 
sured by hospital lencth of stay and total 
hospital cost per patent, rose with age 
for ER and nen-ER admissions. Severity of 
illness, Clinical resource utilization, and 
mortalitydemonstrated these same char- 
acteristics. Diagnosis related group pro- 
spective hospital peyment generated 
financial risk for ER admissions and elder- 
ly patients. Analysis demonstrated ER 
admission as more predictive of subse- 
quent hospital resource consumption and 
cutcome with changes in age compared 
with non-ER admissiom Our findings sug- 
gest thal im the future physicians and 
hospitalsemay find tha® age and the route 
cof admission may be useful in stratifying 
patients regarding cost and outcome. 

(Arch Otelaryngo! Head Neck Surg 
1989; 115:87°91) 
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ealth care costs in the United 
States, which continue to rise 
much higher than the general US 
economic growth, are projected to be 
12% to 18% of the gross national 
product by the year 1990.' Proponents 
of increased health care spending 
argue that additional health services 
may be beneficial and what the Amer- 
ican people demand; opponents argue 
that the health sector is inefficient 
and creating an increased drag on the 
US economy.’ Diagnosis related group 
(DRG) prospective hospital payment 
is used for Medicare patients, and 
some states have introduced DRG 
“All Payer Systems”. The DRG hos- 
pital payment seems to have slowed 
the growth in spending for short-term 
inhospital care.* However, rapid in- 
creases in ambulatory care delivery 
and home health services have caused 
concern that providers have learned 
to avoid constraints caused by DRG 
hospital payment and contimue to 
increase price and volume in other 
ways.’ Physicians and hospitals may 
face limitations in their future deliv- 
ery of inpatient hospital services 


Accepted for publication Aug 15, 198. 

From the Departments of Otolaryngelogy (Dr 
Zahtz), Emergency Medicine, Medicine, and Sur- 
gery (Drs Muñoz, Chalfin, Lackner, and Wise), 
Long Island Jewish Medical Center, New Hyde 
Park, NY, and the State University of New 
York-Health Science Center, Stony Brook, NY 
(Drs Muñoz, Wise, Zahtz, and Lamantia). 

Rprint requests to Research Division, Depart- 
ment of Surgery, Long Island Jewish Medical 
Center, New Hyde Park, NY 11042 (Dr Muñoz). 


a 


because of limited financial re- 
sources. 

Our group has generated data ana- 
lyzing hospital resource consumption 
and outcome within the DRG format. 
For example, we first demonstrated 
that route of hospital admission (ie, 
emergency [ER] vs nonemergency 
[non-ER]) was predictive of cost and 
outcome and presented health policy 
inequities for DRG prospective pay- 
ment. We have also examined the 
role of patient age and demonstrated 
that older patients were (on the aver- 
age) more costly and had a greater 
mortality compared with younger 
patients at our large academic medi- 
cal center.’ The purpose of this 
study was to further analyze and inte- 
grate these “identifiers” of hospital 
resource utilization (ie, age and route 
of hospital admission) and outcome. 
We analyzed a large group of hospital- 
ized otolaryngology patients using age 
and the route of hospital admission 
and examined their subsequent 
resource utilization and outcome. 


PATIENTS AND METHODS 


The Long Island Jewish Medical Center 
(LIJMC) is an 805-bed academic medical 
center located in suburban New York City. 
We analyzed all adult otolaryngology 
patients (N=1589) admitted from Jan 1, 
1985, through Dec 31, 1987. We simulated a 
DRG “All Payer System” in constant dol- 
lars by using the federal Medicare DRG 
payment method (in effect during the 
study period) for Medicare patients, and 
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the New York State “All Payer’ DRG 
method for Medicaid, Blue Cross, commer- 
cial insurance, and other payers. This is 
the current New York State All Payer 
System in effect for our hospital as of Jan 
1, 1988. The DRG payments by non-Medi- 
care payer were deflated by the hospital 
market basket adjustment (4.1% for 1985, 
3.1% for 1986, and 3.5% for 1987) for the 
simulated “real” DRG reimbursement fis- 
cal 1985 through 1987. Federal and state 
DRG method for inlier and outlier pay- 
ment (cost and length of stay [LOS]) was 
used; DRG weight indexes were those in 
effect for Medicare or those for other pay- 
ers for New York State. The LIJMC is 
categorized as an urban teaching hospital 
by the DRG reimbursement scheme. 

A number of factors were measured for 
each patient, including the following: route 
of hospital admission (ER vs non-ER), age, 
total hospital cost, hospital LOS in days, 
DRG weight index, profit or loss under 
DRG reimbursement, the number of Inter- 
national Classification of Diseases, ninth 
revision, Clinical Modification (ICD-9-CM) 
diagnosis codes, the number of JCD- 
9-CM procedure codes, the total number of 
ICD-9-CM codes (as a proxy for severity of 
illness), the percentage of outliers, and 
mortality. In addition, clinical variables 
were measured such as intensive care unit 
(ICU) admission or requirements for a 
blood transfusion or plasma protein infu- 
sion. 

Patients were grouped by age categories 
and had their resource consumption ana- 
lyzed. The age categories were as follows: 
18 to 24 years, 25 to 34 years, 35 to 44 years, 
45 to 54 years, 55 to 64 years, 65 to 69 years, 
70 to 74 years, 75 to 79 years, 80 to 84 years, 
and 85 years or older. Hospital cost per 
patient (as a proxy) was computed (using 
our hospital’s cost to charge ratio) by the 
following hospital service categories: room 
and board, laboratory (urinalysis, hema- 
tology, biochemistry, coagulation, and 
microbiology), blood (ie, blood and blood 
products), diagnostic-therapeutic radiolo- 
gy, operating room-recovery room, central 
supply-pharmacy, and other (ie, electro- 
cardiography, respiratory, pathology). 

The DRG weight index describes the 
degree of resources (ie, hospital cost) pre- 
dicted by the DRG scheme needed to treat 
an average patient. The average patient in 
the average hospital in America has a 
DRG weight index of 1.0000. Analysis was 
performed to equilibrate for the effect of 
DRG weight index per patient. The mean 
hospital LOS and total cost per patient 
were adjusted (ie, divided by DRG weight 
index per patient). These variables were 
then analyzed by age category. 

Simple linear regression analysis was 


% of Total Patients 





18-24 25-34 35-44 45-54 55-64 65-69 70-74 75-79 80-84 


>85 


Age, y 


Fig 1.—Emergency (ER) hospital admissions (solid bar) were greater proportion of total 
admissions in each age category ‘or elderly patients (ie, aged =>65 years). Open bar indicates 


non-ER admissions. 
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*DRG indicates diagnosis related group; ER, emergency; non-ER, nonemergency; and LOS, length of 


stay. 
t Mean per patient. 


+ Sample size for each age category; numerator indicates non-ER patients; denominator, ER patients. 
§ Statistically different from the meen for all patients (P < .01). 

|| Statistically different from the meen for all patients (P < .05). 

| Statistically different from non-ER patients (P < .05). 

# Statistically different from non-ER patients (P < .01). 


used to compute the relationship (ie, corre- 
lation coefficient) for a number of vari- 
ables (as the independent variable) com- 
pared with the age of the patients (as the 
dependent variable). The simple regression 
equation (yielding the correlation coeffi- 
cient, ie, R?) was hospital LOS, total hospi- 
tal cost, total JCD-9-CM diagnosis and 
procedure codes, outliers, clinical factors 
(ie, blood transfusion, ICU admission, and 
plasma protein utilization), total hospital 
cost/DRG weight index, severity (ie, total 
ICD-9-CM codes per patient)/DRG weight 
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index, or mortality vs the age of the 
patient. The Student t test, the analysis of 
variance, or both were also used to test for 
statistical significance between groups of 
patients. 


RESULTS 


Total hospital costs for the 1589 
otolaryngology hospital admissions 
were $6555 849; $812247 for the 124 
ER hospital admissions vs $5743 602 
for the 1465 non-ER admissions. The 
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greatest number o admissions for 
both ER and non-ER categories was 
for patients aged 55 to 64 years (Fig 
1). Mean DRG weight index per 
patient was 0.903% for non-ER 
patients compared with 0.7554 for ER 
patients (ie. 16.5% greater) (Table 1). 
Mean DRG weight mdex per patient 
tended to be highest in both the ER 
and non-EF groups ‘or patients aged 
55 to 64 years or older (non-ER 
patients 85 wears or older also had a 
high DRG weight index). Mean hospi- 
tal LOS per patient was 4.2 days for 
non-ER patients ccmpared with 7.8 
days for ER patients (ie, 85.7% great- 
er). Hospital LOS inoreased more rap- 
idly by age category for ER patients 
compared with non-ER patients (Ta- 
ble 1). For example, ER patients aged 
45 to 54 years had a 327.6% greater 
mean hospital LOS compared with ER 
patients agee 18 to 24 years; non-ER 
patients in these same age categories 
showed a lesser increase in their hos- 
pital LOS. Mean tetal hospital cost 
per patient for all patients was $3921 
for non-ER patient= compared with 
$6550 for ER patients (ie, 67.0% 
greater); the highest total hospital 
cost per patient was for ER patients, 
aged 45 to & years, $12 906. 

The mean total mumber of ICD- 
9-CM diagnosis and procedure codes 
per patient asa proxy for severity of 
illness) was non-E2 patients, 3.96, 
and ER patients, 4.96 (ie, 25.3% great- 
er); older patients had more total 
ICD-3-CM codes for the non-ER and 
ER age categories (Table 2). The num- 
ber of outliers was 3.7% for non-ER 
patients vs 81% for ER patients (ie, 
54.3% greater); the greatest number 
of outliers was for ER patients 85 
years or older (50.0% outliers). The 
mean loss per patient for non-ER 
patients was $52; four of ten age cate- 
gories of non-ER patients generated 
profits under DRG All Payer reim- 
bursement. The mean loss per patient 
for ER patients was 22763; nine of ten 
age categories of ER patients gene- 
rated losses: 

Clinical facter utilzation tended to 
be higher in older age groups of 
patients ane ER hospital admissions 
(Table 3). The pereent of patients 
requiring Dood transfusions was 
2.7% for nen-ER petients compared 
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Table 2.—Otolaryngology: Financial Position and Severity of Illness by Route of 
Hospital Admission and Age* 


ICD-9-CM Diagnoses 
and Procedure 
, Codest 

Non-ER ER 
2.91§ 3.33§ 
3.18§ 4.75§ 
3.68]| 2.86§ 
4.01 5.68§ 
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10.0 

| 16.7 
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* ICD-9-CM indicates International Classification of Diseases, ninth revision, Clinical Manual; ER, emergen- 


cy; and non-ER, nonemergency. 
t Mean per patient. 


ł Profit or loss under diagnosis related group "All Payer” payment; numbers in parentheses indicate 


loss. 


§ Statistically different from the mean for all patients (P < .01). 
|| Statistically different from the mean for all patients (P < .05). 
T Statistically different from non-ER patients (P < .05). 
# Statistically different from non-ER patients (P < .01). 
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Table 3.—Otolaryngology: Clinical Resource Utilization* by Route of 
Hospital Admission and Age 
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* Percent of patients in each age category. ER indicates emergency; non-ER, nomemergency: and ICU, 


intensive care unit. 


tStatistically different from the mean for all patients (P < .05). 
Statistically different from the mean for all patients (P < .01). 


§Statistically different from non-ER patients (P < 


with 11.3% for ER patients (ie, 
318.5% greater); the greatest percent- 
age of patients requiring blood trans- 
fusion were ER admissions 85 years or 
older (50.0% ). Plasma protein utiliza- 
tion was 0.8% for non-ER patients 
compared with 1.6% for ER patients 
(ie, 100% greater). Admission to the 
ICU was 1.7% for non-ER patients 
compared with 12.9% for ER patients 
(ie, 658.8% greater); greatest ICU uti- 
lization was for ER patients aged 45 to 
54 (26.3% ). 


.01). 
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Total hospital cost per patient for 
each unit of DRG weight index rose 
much faster for ER hospital admis- 
sions compared with non-ER admis- 
sions (Fig 2). Thus ER admissions had 
a more intense hospital resource utili- 
zation that was more sensitive to 
increasing age. Severity of illness (ie, 
the total number of JCD-9-CM codes 
per patient) for each unit of DRG 
weight index was generally higher for 
ER admissions compared with non- 
ER admissions (Fig 3). Mortality gen- 


Total Cost/Weight Index, $ 
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o Non-ER 
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Fig 2.—Hospital cost per unit of diagnosis related group weight index generally rose much faster 
for emergency (ER) hospital admissions compared with non-ER admissions, especially as age 


increased. 
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Fig 3.— Severity of illness per unit of diagnosis related group weight index increased with age and 
was generally higher for emergency (ER) hospital admissions compared with non-ER admissions. 
ICD-9-CM indicates /nternational Classification of Disease, ninth revision, Clinical Manual. 


erally increased with age; however, 
patients with ER admissions had a 
higher mortality (Fig 4). 

Linear regression analysis demon- 
strated that R? (ie, the correlation 
coefficient) was generally higher for 
ER hospital admissions compared 
with non-ER admissions for the inde- 
pendent variables measured vs in- 
creasing patient age. Correlation coef- 


ficients were as follows: hospital LOS, 
.05 vs .06 (ER vs non-ER); total hospi- 
tal cost, not significant (NS) vs .04 
(ER vs non-ER); total JCD-9-CM 
codes; .07 vs .10 (ER vs non-ER); outli- 
ers, NS vs NS (ER vs non-ER); blood 
transfusions, NS vs .02 (ER vs non- 
ER); ICU admission, NS vs .01 (ER vs 
non-ER); total hospital cost/DRG 
weight index, .05 vs .01 (ER vs non- 
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ER); severity/ DRG weight index, .10 
vs NS (ER vs non-ER) and mortality, 
NS vs .01 (ER vs non-ER). Thus, the 
variables measured tended to be more 
strongly correlated with increasing 
age for ER admissions compared with 
non-ER admissions. 


COMMENT 


The purpose of this study was to 
analyze hospital resource consump- 
tion and outcome by route of hospital 
admission (ie, ER vs non-ER) and age. 
Our group has previously examined 
route of admission characteristics for 
hospitalized patients. Our study con- 
firms a number of our prior studies 
and also demonstrates new findings. 
On the average, hospital resource con- 
sumption, as measured by hospital 
LOS and cost, increased with increas- 
ing age; this occurred for ER and 
non-ER patients. Older patients 
tended to have greater financial risk 
under prospective payment schemes 
such as DRGs (as measured by out- 
liers and financial losses), a greater 
severity of illness, and a poorer out- 
come; this trend occurred for ER and 
non-ER patients. Clinical resource 
utilization was also greater for older 
patients and ER admission patients. 
These findings confirm the findings of 
a number of our previous studies.*!” 

The dynamics of hospital resource 
utilization seem to differ, however, for 
patients of increasing age by their 
route of hospital admission. These new 
findings are demonstrated in Figs 2 
and 3 (total hospital cost and JCD- 
9-CM codes/DRG weight index by 
route of admission vs increasing age). 
Notice that for both groups this ratio 
rises with age; however, the ratio rises 
more sharply for ER admissions com- 
pared with non-ER admissions as age 
increases. This finding of a greater 
sensitivity for many of the resource 
factors analyzed for ER admission 
patients vs non-ER patients as age 
increases is also suggested by the 
results of our regression analysis. 
Emergency admission patients gener- 
ally had greater correlation coeffi- 
cients compared with non-ER pa- 
tients for the independent variables 
analyzed vs increasing age of the 
patient. To our knowledge, these find- 
ings have not been previously 
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Fig 4.—Mortality increased with age; emergency (ER) hospital admissions (solid bar) had higher 


mortality. Oper bar indicates non-ER admissions. 


described amd may be useful in con- 
junction with our previous studies to 
outline methods to stratify patients 
and develop cost-effective clinical hos- 
pital management along two lines: (1) 
route of hospital admission (ie, ER vs 
non-ER) anc (2) the patient’s age. 
Our growp has analyzed hospital 
resource cemsumptien based on the 
route of huspital admission. These 
previous studies have demonstrated 
that ER admissions tended to be more 
resource insense compared with non- 
ER admissinns, have greater financial 
risk under prespective DRG hospital 
pricing sch=mes, and have a poorer 
outceme. The reasons for these higher 
costs were multifaetorial, but they 
were related to an “uncertainty of 
diagnosis,” higher diagnostic costs, 
lenger hospital LOS, and a greater 
severity of illness. Similarly, a num- 
ber ef our studies have analyzed hos- 
pital resouree consumption based on 
the patients age. These studies have 
suggested that elderly patients tend 
to be more resource ntense compared 
with younger patients, there is great- 
er financia risk under prospective 
DRG hospital pricing schemes, and 
there is a peorer outcome. Although 
this seems reasonabie, one study of a 
large group of Medicare patients dem- 
onstrated smilar hespital charges for 
elderly Mecicare patients, (ie, aged 80 
to 84 years) compared with younger 
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Medicare patients.’? Thus, further 
study of age and subsequent hospital 
resource consumption will be needed. 
Our previous analyses, however, in 
conjunction with this study suggest 
that two simple and useful factors to 
stratify patients regarding hospital 
resource consumption and outcome 
may be the route of hospital admis- 
sion and age. 

It is probable that American medi- 
cine will continue to grow vis-a-vis the 
remainder of the US economy due to a 
variety of forces. Those cognizant of 
American health policy are skeptical 
of the political and bureaucratic abili- 
ty to significantly slow the demand 
for health care services much before 
the turn of the century, given the 
American public’s enthusiasm for 
high-technology medical care. Ulti- 
mately, however, otolaryngologists, 
hospital administrators, and other 
providers of health care will need to 
improve efficiency in the delivery of 
inpatient hospital services. This anal- 
ysis may provide a framework with 
which to further analyze hospital- 
based health production. The factors 
analyzed occur at the start of the 
short-term period of hospitalization. 
Ultimately, those with the responsi- 
bility of hospital resource consump- 
tion and outcome for the patient must 
lead the way into this new science of 
health production. 
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CONCLUSIONS 


We analyzed a large group of oto- 
laryngology patients based on age and 
the route of hospital admission. Both 
increasing age and ER admission 
were predictive of a greater hospital 
resource utilization and a poorer out- 
come. In combination, these variables 
were good predictors: ie, ER admis- 
sions of patients aged &5 years or 
older had a mean total hospital eost of 
$12 730 per patient and a 17% mortal- 
ity. These findings further suggest 
that age and the route of admission 
may allow physicians and hospitals to 
segment hospitalized patients based 
on cost and outcome. 


The late Ira M. Teicher, MD, gave editorial 
critique and encouragement in health policy 
analysis; Jonathan Goldstein, MPA, and Kather- 
ine Mulloy provided the data computation; Gor- 
don Doletto and James Moyer of the Division of 
Management Information Systems and the DRG 
Task Force at the LIJMC provided assistance; 
and Christina Weiss helped with manuscript 
preparation. 
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Adenotonsillectomy 


A Safe Outpatient Procedure 


Anthony J. Maniglia, MD; Harold Kushner, MD; Laura Cozzi, MD 


è Traditionally, adenotonsillectomy in 
children and tonsillectomy in adults have 
been performed as inpatient procedures. 
Our experience with this procedure as 
outpatient started in 1975 at the Universi- 
ty of Miami-Jackson Memorial Medical 
Center. From 1975 to 1987, 1428 cases 
performed in Florida and Cleveland were 
reviewed to evaluate the safety and effi- 
cacy of the technique used. Bismuth sub- 
gallate and epinephrine mixture for hemo- 
stasis is used without relying on electro- 
cautery, ties, or suture technique to con- 
trol bleeding. The incidence of immediate 
and delayed postoperative bleeding in a 
series of patients was extremely low (four 
[0.28%] of 1428 cases). Our technique 
has good hemostatic properties allowing 
vessels to contract and retract into the 
muscle of the tonsillar fossae and ade- 
noid bed. Bismuth subgallate activates 
factor XII (Hageman factor) and, there- 
fore, markedly accelerates the cascade 
of blood clotting. Outpatient adenotonsil- 
lectomy is safe, cost-effective, and mini- 
mizes psychologic implications, which 
may be an important factor, especially in 
children. Ambulatory adenotonsillectomy 
has not been well emphasized in the liter- 
ature. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:92-94) 


my with or without ade- 
noidectomy remains a common 
procedure in the United States. Tradi- 
tionally, this procedure has been per- 
formed on an inpatient basis. Still, 
there is controversy regarding the 
safety of this common operation if 
performed as an outpatient procedure. 
In this modern age of cost contain- 
ment and the alarming escalating 
costs of medical care, third-party car- 
riers are more actively regulating 
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whether a procedure is performed on 
an inpatient or ambulatory basis. We 
feel that the physician’s judgment 
regarding the medical risks of his/her 
patient should supersede any pressure 
or regulation instituted in the health 
care system controlled by third-party 
payors. 

Certainly, there are patients with 
serious medical problems such as 
heart or kidney diseases, sickle cell 
anemia, sleep apnea syndromes, and 
congenital malformation syndromes. 
Tonsillectomies for these patients 
should be performed as inpatients for 
obvious reasons of safety. On the oth- 
er hand, most patients who undergo 
tonsillectomy, with or without adenoi- 
dectomy, are healthy and these proce- 
dures can be performed safely on an 
outpatient basis. Our experience of a 
12-year span substantiates this fact. 

Postoperative hemorrhage is a well- 
recognized and potentially fatal com- 
plication. Its incidence varies between 
0.6% and 7.0%.'* Various methods 
have been described to obtain meticu- 
lous hemostasis*"®: (1) direct pressure 
by using sponges with or without top- 
ical chemical agents; (2) electrocaute- 
ry (spot coagulation of vessels or suc- 


tion coagulator); and (3) suture liga- 


tion and ties. Even expensive tools 
such as the carbon dioxide laser have 
been advocated. 

For the past 20 years, one of us 
(A.J.M.) has been using bismuth sub- 
gallate (BSG) as a method of hemo- 
stasis for tonsillectomies and adenoi- 
dectomies. He has no knowledge of 
any side effects. 

Bismuth subgallate is a heavy met- 
al, relatively insoluble, and poorly 
absorbed. It is a powerful astringent. 
Its use as a hemostatic agent has been 
empirical and its mechanism has been 
poorly understood. Thorisdottir et al," 
in 1987 at the University Hospitals of 
Cleveland, Division of Hematology, 
researched the effect of this chemical 
in the mechanism of coagulation of 
blood. They concluded that factor XII 
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or Hageman factor is activated by 
BSG, and greatly accelerates the cas- 
cade of coagulation of blood (Figure). 
Ratnoff* is known in the literature 
for being the first to describe Hage- 
man factor, named after his patient 
who presented with factor XII defi- 
ciency. 

The combination of BSG and epi- 
nephrine offers advantages. Epineph- 
rine is a powerful vasoconstrictor 
allowing for retraction of blood ves- 
sels into the constrictor muscles. It 
also promotes platelet aggregation in 
the formation of the blood clot. Bis- 
muth subgallate paste is made by 
adding BSG powder to 20 mL of nor- 
mal saline and 0.7 mL of 1:1000 epi- 
nephrine until a toothpastelike con- 
sistency is obtained. This paste is 
applied generously to the sponges and 
used as packing in the adenoid and 
tonsillar fossae. 

No side or toxic effects of BSG 
(purified Mallinckrodt) with the spe- 
cific use as a hemostatic agent have 
been described in the literature. Bis- 
muth preparations are widely used 
and can be obtained over the counter 
in bismuth subsalicylate (Pepto Bis- 
mol, Proctor and Gamble, Cincinnati) 
and Anusol (BSG and Bismuth Resor- 
cin Compound, Parke Davis, Morris 
Plains, NJ). 

In Australia, BSG has been used in 
rather large doses, one to three tea- 
spoons three times a day, in patients 
with colostomy to minimize odor and 
improve stool consistency. After pro- 
longed use, complications or toxic 
effects have been reported. The signs 
and symptoms cf malaise, lassitude, 
dysesthesia progressing to loss of 
memory, and impaired coordination 
have been reported. These symptoms 
are all reversible when therapy is 
discontinued. The explanation of this 
syndrome remains unclear. It has 
been suggested that the toxicity of the 
Australian bismuth compound could 
be due to Tellurium contamination. 
On the other hand, many of Lowe’s 
patients have used it for several years 
without any apparent ill effects." 


MATERIALS AND METHODS 


One of us (A.J.M.) had used BSG paste 
for six years at the Manhattan Eye, Ear, 
and Throat Hospital with a very low inci- 
dence of postoperative bleeding, either 


Adenotonsillectomy—Maniglia et al 


intrinsic Clotting Mechanism 


Bismuth Subgallate 


ļ 
EE TTA 


Hageman F (XII) 
HMW Kininogen TNA 


Citzgerad F) 
PTA (XI) 


XMAS F (IX) 
eS Altered AHF 


mbin 


Prekallikrein (Fletcher F) 


Act Hageman F => 


&——— 5 Kallikrein 


A PTA 


e T ee | 
Act XMAS F 


Ca2t 
Phospholipid 


Thrombin 


WE 


Stuart F (X) 
Proaccelerin (V) — Altered Proaccelerin 


Extrinsic Clotting Mechanism 


Tissue Thromboplastin 


F VII 
Ca2t 


ne Stuart F 


Ca2t 


Phospholipid 


Prothrombin (Il) 


won. ee 


Thrombin 





E®ect of Sismuth subgallate that activates Hageman factor (F XII). Act indicates activated; Ca’*, calcium; XMAS, 
C wistmas: and AHF, antihemophilic factor. 


immediate er secondary. In 1974, he joined 
the faculty a. the University of Miami- 
Jackson Mem»rial Medical Center and was 
faced with the major problem of long-term 
lack of pedistric hespital beds at that 
institution. Æ waiting list of about 300 
patients who needed tonsillectomies and 
adenoidectcmees existed. Based on the 
experience and safety of this surgical tech- 
nique in 197», the licy of tonsillecto- 
my and adeaoidectemy procedures was 
changed to am outpatient basis to address 
existing need of patent care. 

This article descris the experience of 
two institutimas: University of Miami- 
Jackson Memprial M=dical Center, 1975 to 
1984; and the University Hospitals of 
Cleveland, 1&5 to 287. A total of 1428 
charts of patients umdergoing outpatient 
tonsillectomy and/or adenoidectomy were 
reviewed. Also included are the private 
patients of -ne of us (H.K.), who has 
worked on the data ceilection and prepara- 
tion of this manuscriat for the past several 
years at the Univers ‘y of Miami. 


SURGICAL TECHNIQUE 


The surgic-] procedures are performed 
with endotracheal intubation in most 
patients whc are placed under general 
anesthesia. Kalothame is not used except 
for a quick inductiom Ethrane is the gas 


anesthetic of choice. The surgieal proce- 
dures for some cooperative adults may be 
performed under local anesthesia. 

The standard Rose position is used when 
the procedure is performed with the 
patient under general anesthesia. Adenoi- 
dectomy is performed using curved Sham- 
baugh curettes. Tonsillectomies are per- 
formed in a similar manner to the classic 
dissection technique first deseribed by 
William B. Chamberlin in the early 1920’s 
at University Hospitals of Cleveland.” 

A No. 12 sickle knife is used for pillar 
incisions.. A combination of the Hurd dis- 
sector, Kelly clamp, and Fisher knife is 
used for the blunt dissection of the tonsil 
down to the inferior pole and base of the 
tongue. The tonsil, plica triangularis, and 
portion of lingual tonsil are removed using 
a “cold” snare. Bleeders and even pumping 
blood vessels are not clamped, coagulated, 
or ligated. The BSG paste is applied and 
reapplied in the raw areas. An eccasional 
stubborn bleeding vessel is cauterized with 
a silver nitrate stick. 

The excess BSG paste is rermoved. The 
patients are transferred to the recovery 
room and monitored for four to five hours 
in the outpatient surgical holding area. 
After satisfactory urinary output, they are 
discharged with specific written instruc- 
tions. 
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Of the 1428 patients reviewed, 138 were 
adults over age 18 years who underwent 
tonsillectomies. A total of 1290 were chil- 
dren, and tonsillectomies, adenoidectom- 
ies, or both were performed with the chil- 
dren under general anesthesia. Silver 
nitrate stick cauterization was used to 
supplement hemostasis in 90 patients 
(6.3% ). 

As a rule, postoperatively, ehildren 
received no antibiotics, contrary to adults 
who were treated either with penicillin or 
with erythromycin suspension. Adults also 
received 8 to 12 mg of dexamethasone 
(Decadron) intravenously intraoperative- 
ly, followed by another 8 to 12 mg postop- 
eratively. This minimizes pain, allowing 
surgical procedures for adult patients to be 
performed on an ambulatory hasis. A 
recent article recommends the use of 
antibiotics postoperatively for children 
undergoing tonsillectomy. Ampicillin sodi- 
um and amoxicillin trihydrate, when given 
to nonallergic children during the first 
week after tonsillectomy, has been helpful 
in minimizing symptoms such as mouth 
odor, anorexia, pain, and lassitude. After 
that article we have adopted the use of 
postoperative antibiotics in all our 
patients. 

Salicylates are to be avoided in the post- 
operative period to control pain. These 
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drugs decrease platelet aggregation, mak- 
ing the patients more susceptible to bleed- 
ing.'* Other analgesics that are prostaglan- 
din inhibitors are to be avoided as well. 
No mortality occurred in our series. 
Immediate (or early) bleeding is defined 
as any significant hemorrhage, rather 
than normal oozing within the first 24 
hours. Late (or secondary) bleeding is 
defined as any significant bleeding after 24 
hours. Two immediate bleedings (0.14% ) 
and two late bleedings (0.14%) occurred. 
The two patients with immediate bleeding 
were (1) a 5-year-old girl who bled from 
the adenoid bed while in the recovery 
room; she was returned to the operating 
room and the bleeding was controlled with 
BSG paste packing; and (2) a 25-year-old 
man who began to bleed on extubation; he 
was reintubated and tonsillar fossa bleed- 
ing was controlled with absorbable 
sutures. The two secondary postoperative 
hemorrhages occurred in (1) a 26-year-old 
woman who bled one week after surgery, 
but her bleeding was controlled with a 
local anesthesia, silver nitrate stick, and 
pressure in the emergency room; and (2) a 
28-year-old woman who also bled after one 
week; she required sutures and electrocau- 
tery in the operating room to control the 
bleeding. None of the immediate or second- 
ary bleeders required blood transfusions. 


COMMENT 


It is difficult to glean the early and 
late hemorrhages associated with ton- 
sillectomy, adenoidectomy, or both. 
There is no standard definition of 
these terms among different authors. 
However, in comparison with the 
large study of 1324564 cases reported 
by Pratt and Gallagher,” the use of 
BSG with epinephrine paste appears 
to show superior results in the control 
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of immediate and late bleeding. The 
Pratt and Gallagher study” is a 
compilation of serious tonsillar and 
adenoid or both bleeding requiring 
readmission to the hospital. This 
information was obtained from a 
questionnaire sent to 6759 US hos- 
pitals listed in the 1973 Directory of 
the American Hospital Association. 
Only 27.6% responded. Twenty-seven 
deaths in this series were associated 
with tonsillectomy or adenoidectomy. 
Of all the cases reported, 1.2% had 
sufficient bleeding to warrant record- 
ing in the index of the patient 
record. 

The following serious statistical 
problems were encountered with the 
study: (1) readmission for secondary 
bleeding may not be statistically con- 
nected with the primary surgical pro- 
cedure; (2) cross indexing and hospital 
recording may omit cases; (3) deaths 
that have occurred outside the hospi- 
tal are not connected statistically 
with the primary procedure; omission 
of the final diagnosis of status after 
tonsillectomy and adenoidectomy in 
deaths attributed to asphyxia, exsan- 
guinating hemorrhage has a cumula- 
tive effect on the final data; and (4) 
bleeding cases controlled outside the 
hospitals are not recorded. It is likely 
that the death and postoperative hem- 
orrhage rates are indeed higher than 
reported by Pratt and Gallagher” if 
compared with the experience of the 
literature.'* Methods used to obtain 
intraoperative or postoperative hemo- 
stasis were not recorded in this arti- 
cle. 
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Statistical analysis of our series of 
1428 cases with its 0.28% total hemor- 
rhage rate compared very favorably 
with the Pratt and Gallagher” series 
of 1325564 cases with 1.2% total 
hemorrhage rate, using Z statistics 
for comparison of two proportions 
revealed to be highly significant 
(P < .01). Therefore, our technique is 
a safe and an effective means of 
hemostasis following tonsillectomy 
and/or adenoidectomy. 

In our series, the immediate or ear- 
ly bleeding complications occurred 
within the first hour following the 
surgical procedure. We conclude, 
based on our experience, that there is 
little benefit of keeping patients in 
the hospital for more than a few hours 
after surgery. If the patient shows no 
evidence of any serious medical condi- 
tion that warrants postoperative hos- 
pitalization, we feel that the over- 
whelming majority of tonsillectomies 
and/or adenoidectomies may be per- 
formed on an outpatient basis. Outpa- 
tient adenotonsillectomy is safe and 
cost-effective. It minimizes psycho- 
logic implications inherent in any hos- 
pital overnight stay. Parents and chil- 
dren indeed favor this approach. 
Ambulatory adenotonsillectomy has 
not been emphasized enough in the 
existing literature. 
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Esophageal Stethoscope 


Another Possible Cause of Vocal Cord Paralysis 


Michael Friedman, MD, Dean M. Toriumi, MD 


@ Hoarseness after endotracheal intu- 
bation can result from compression of the 
anterior branch of the recurrent laryngeal 
nerve as it passes 2ehind the thyroid 
cartilage to innervate the lateral cricoary- 
tenoid muscte. This usually occurs when 
the cuff of the endotracheal tube lies in 
the larynx instead of the trachea. When a 
nasogastric tube is positioned in the mid- 
lime, resultam’ postcricoid inflammation 
can result in vocal cord immobility. This 
may result from neuropraxia of the poste- 
rior branch cf the recurrent laryngeal 
nerve that innervates the posterior crico- 
arytenoid and interarrtenoid muscles, or 
inflammatory spasm of the interarytenoid 
muscies themselves. We present a case 
of vocal cord paralysis after general anes- 
thesia that may have been caused by an 
esophageal stethoscape. The mechanism 
for vocal cord immobility could be similar 
to that of a midline nasogastric tube with 
resultant peosicricoid inflammation. We 
describe measures that can be taken to 
prevent vocalcord paralysis after intuba- 
tion of the larynx or esophagus. 

(Arch Otolaryngol Head Neck Surg 
1989;115:95-98) 
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Hapee after general anesthe- 
sia with endotracheal intuba- 
tion is usually caused by instrumenta- 
tion with resultant edema, hematoma, 
granuloma or nodule formation, ary- 
tenoid dislocation, or other injury to 
the larynx. Hoarseness after endotra- 
cheal intubation is rarely a result of 
vocal cord paralysis. Patients with 
voice changes and transient hoarse- 
ness after intubation seldom have 
their vocal cords examined, so the 
true incidence of vocal cord paralysis 
is not known.'* In 1986, Cavo‘ 
reviewed the literature and found 30 
cases of true vocal cord paralysis after 
endotracheal intubation. On careful 
review of the original articles of these 
cases, it is clear that nasogastric tube 
intubation was not considered a possi- 
ble cause and the vocal cord paralysis 
was automatically blamed on the 
endotracheal tube.° Many of these 
problems involved prolonged naso- 
gastric tube intubation and we must 
at least consider the possibility that 
some of these cases were caused by 
the nasogastric tube. The most likely 
cause for vocal cord paralysis after 
endotracheal intubation is compres- 
sion of the anterior branch of the 
recurrent laryngeal nerve by the 
inflated cuff of the endotracheal 
tube.'* Another possible mechanism 
involves hyperextension of the neck 
that can result in stretching and 
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paralysis of the vagus nerve, which is 
anchored by the recurrent laryngeal 
nerve in the mediastinum.‘ Other less 
likely mechanisms for vocal cord 
paralysis, after endotracheal intuba- 
tion described in the literature, 
include toxic neuritis and hereditary 
neuropathy.: 

Ellis and Pallister? and Cavo‘ per- 
formed convincing cadaver dissec- 
tions that demonstrated how the 
anterior branch of the recurrent 
laryngeal nerve passes medial to the 
lamina of the thyroid cartilage to 
supply the lateral cricoarytenoid and 
thyroarytenoid muscles.” The nerve 
can be compressed against the cuff 
between the thyroid lamina and the 
cricoid cartilage when the cuff is 
inflated within the larynx (Fig 1). In 
addition, nitrous oxide can diffuse 
across the semipermeable membrane 
of the cuff, increasing the intracuff 
pressure up to 50%.° Such increases in 
cuff pressure can result in expansion 
of the cuff into the larynx, compress- 
ing the nerve. 

Nasogastric tubes have also been 
shown to cause vocal cord immobili- 
ty. ° Nasogastrie tubes can elicit a 
severe inflammatory reaction in the 
region of the posterior cricoid plate, 
which can result in ulceration, chon- 
dritis, and abscess formation.’ The 
inflammation of the mucosa of the 
posterior cricoid plate is thought to be 
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Fig 1.—Left, Demonstrating course of anterior branch of recurrent laryngeal nerve (RLN) as it innervates cricoarytenoid 
muscle and passes between thyroid cartilage and cricoid cartilage. Note endotracheal tube with deflated cuff. Right, Note 


how inflated balloon in larynx compresses nerve between thyroid and cricoid cartilage. 


secondary to compression of the muco- 
sa by the tube and by reflux of acidic 
contents from the stomach.’® The in- 
flammation may result in neuropraxia 
of the posterior branch of the recur- 
rent laryngeal nerve that innervates 
the posterior cricoarytenoid and inter- 
arytenoid muscles (Fig 2), or inflam- 
matory spasm of the interarytenoid 
muscles themselves.’ Friedman et al!’ 
demonstrated that short-term midline 
positioning of nasogastric tubes can 
cause significant postcricoid inflam- 
mation. We describe a case of vocal 
cord paralysis after shoulder strgery, 
which may have been caused by an 
esophageal stethoscope. 


REPORT OF A CASE 


A 42-year-old woman underwent elective 
surgery on her left shoulder. She had no 
history of hoarseness or other laryngeal 
symptoms before the current procedure. A 
simple atraumatic endotracheal intubation 
was performed using a disposable endotra- 
cheal tube (No. 7.5) with a low-pressure 
cuff. The tube was positioned in the tra- 
chea below the larynx. An esophageal 
stethoscope (No. 18 F, Monatherm, St 
Louis) was placed in the esophagus without 
difficulty. The patient was not moved from 
the supine position during the two-hour 
procedure. Anesthetic maintenance did not 
include nitrous oxide and was uneventful. 

After surgery the patient complained of 


hoarseness and aspirated a small amount 
of water the day after surgery. The patient 
was seen by an otolaryngologist, who noted 
a right vocal cord paralysis and inflamma- 
tion of the posterior cricoid region. The 
patient’s voice gradually improved and a 
second examination six weeks later 
revealed normal vocal cord mobility. 


COMMENT 


Nasogastric tubes that are situated 
in the midline can cause postcricoid 
inflammation with vocal cord immo- 
bility in a relatively short period." 
Friedman et al” studied the effects of 
a nasogastric tube placed in different 
positions around the larynx in dogs 
that were anesthetized for 24 hours. 
When the nasogastric tube was left in 
the lateral position in the region of 
the pyriform sinus, histologic exami- 
nation of the mucosa in the postcri- 
coid and lateral pharyngeal region 
revealed minimal inflammation. 
However, when the nasogastric tube 
was left in the midline for 24 hours, 
histologic examination of the mucosa 
in this region demonstrated marked 
inflammation. Midline nasogastric 
tubes produced inflammation, despite 
the fact that Silastic tubes were used 
and are the least reactive. Friedman 
et al also studied the incidence of 
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midline position of nasogastric tubes 
randomly inserted by evaluating 100 
consecutive patients roentgenograph- 
ically. They found that the incidence 
of midline placement of nasogastric 
tubes was about 6%, with the vast 
majority being placed in the lateral 
position.’ 

The progression of arytenoid edema 
to bilateral adductor paralysis of the 
vocal cords after insertion of a naso- 
gastric tube is rare. However, many 
patients complain of sore throat, dys- 
phagia, foreign-body sensation, and 
otalgia.* An autopsy series evaluating 
cervical esophageal and hypopharyn- 
geal damage after instrumentation 
(eg, esophagoscope, nasogastric tubes) 
revealed a 60% injury rate, with only 
2% of the complications being identi- 
fied ante mortem." Therefore, the 
actual incidence of postcricoid inflam- 
mation and neuropraxia with naso- 
gastric tubes and esophageal stetho- 
scopes may be higher than is actually 
reported. 

The exact mechanism behind the 
vocal cord immobility in this patient 
is unknown. A midline nasogastric 
tube or esophageal stethoscope may 
be compressed between the larynx and 
cervical spine. This can produce a 
diffuse inflammatory process along 
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Fig 2.—Branches ef posterior division of 
recurrent |l=yngeal nerve as it innervates 
posterior crecoarytenoid and interarytenoid 
muscles rows). Note midline position of 
nasogastric ING) wie, which could result in 
postcricoid -flammaiion and neuropraxia of 
nerve. 
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Fig 3.—Corect positioning of balloon of an 
endotrached tube-tovhelp prevent nerve dam- 
age and sebseqwent vocal cord paralysis. 
RLN indicates recarrent laryngeal nerve. 
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the posterior cricoid plate as demon- 
strated by Friedman et al.” The vocal 
cord paralysis may be secondary to 
neuropraxia of the posterior branch of 
the recurrent laryngeal nerve, and/or 
inflammatory spasm of the interary- 
tenoid muscles.’ We believe that this 
occurred in our patient because the 
cuff of the endotracheal tube was not 
positioned in the larynx and probably 
did not cause vocal cord paralysis. The 
anesthesiologist positioned the endo- 
tracheal tube according to its length 
in centimeters marked at the mouth, 
and he felt it was unlikely that the 
balloon was in the larynx. Further- 
more, the presence of postcricoid 
inflammation suggests midline place- 
ment of the esophageal stethoscope, 
which may have resulted in the vocal 
cord immobility. The  postcricoid 
inflammation was probably secondary 
to compression of the tube between 
the mucosa of the postcricoid larynx 
and the cervical spine. Acid reflux 
could also have played a role but the 
acidity of the patient’s gastric con- 
tents was not tested. In long-term 
nasogastric tube placement, the dis- 
ease process is not reversed; laryngeal 
edema with cartilage necrosis can pro- 
gress to chronic scarring and subglot- 
tic stenosis.’ Fortunately, the tube was 
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removed, the process reversed, and the 
paralysis eventually resolved. 

To prevent damage to the upper 
aerodigestive tract and vocal cord 
paralysis after intubation of either 
the larynx, trachea, or esophagus, cer- 
tain preventive measures can be 
undertaken. When performing endo- 
tracheal intubation, the cuff can be 
inflated with nitrous oxide (only if 
nitrous oxide is used for anesthesia) 
and positioned in the trachea away 
from the larynx (Fig 3). If the cuff is 
inflated with nitrous oxide, diffusion 
of nitrous oxide into the cuff is less 
likely and changes in cuff pressure 
during anesthesia can be avoided. The 
pressure of the cuff can be checked 
every hour to be sure that the cuff 
pressure has not increased. Finally, 
one can try to avoid hyperextension of 
the neck, which can result in stretch- 
ing and paralysis of the vagus 
nerve.‘ 

When the esophagus is intubated 
with a nasogastric tube or esophageal 
stethoscope, lateral position in the 
pyriform sinus is important to pre- 
vent postericoid inflammation. At 
surgery, the position of a nasogastric 
tube or esophageal stethoscope can be 
checked with a laryngoscope to be 
sure it is in the pyriform sinus. The 
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anesthesiologist will still be able to 
hear good cardiac and breath sounds 
with the esophageal stethoscope tra- 
versing the pyriform sinus into the 
esophagus. In an awake patient, naso- 
gastric tube position can also be 
checked with an anteroposterior neck 
roentgenogram, particularly in a 
patient who will require prolonged 
esophageal intubation. Smaller tubes 
can be used to help prevent pressure 
and erosion. Future studies could 
evaluate the relationship of the mate- 
rial (red rubber vs Silastic) on the 
incidence of postcricoid inflammation 
and hoarseness. Finally, large eso- 
phageal instruments such as the 
new transesophageal echocardioscope 
should be carefully positioned in the 
pyriform sinus and used in carefully 
selected cases that require special 
monitoring. 


CONCLUSION 


An esophageal stethoscope may 
cause postcricoid inflammation and 
vocal cord immobility by the same 
proposed mechanism as the midline 
nasogastric tube. Positioning of these 
tubes in the pyriform sinus is impor- 
tant to prevent damage to the upper 
aerodigestive tract. 
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Maxillary Ameloblastoma 


A Potentially Lethal Neoplasm 


James K. Bredenkamp, MD; Marilyn C. Zimmerman, MD; Robert A. Mickel, MD, PhD 


è Ameloblastomas are benign tumors 
derived from the odontogenic apparatus. 
Of these tummrs, 80% originate in the 
mandible, while 20% originate in the max- 
ila. Six cases of maxillary ameloblastoma 
treated at the UCLA hospitals are present- 
ed; four of these cases showed extensive 
and destructive tumor growth involving 
vital structures, including the orbit, base 
of skull, and perasellar structures. Two of 
four patients with extensive disease died 
cf their tumors, one, with extensive 
involvement ef the base of the skull, 
became unavailable for follow-up, and, 
one year afterdiagnosis, one is alive with 
middie cranial fossa disease. A review of 
the medical literature provides further evi- 
cence of the ocally aggressive behavior 
and potentially lethal nature of this tumor. 
No effective weatment has evolved for 
extensive ameloblastemas of the maxilla 
that have invaded surrounding vital struc- 
tures. When tumor-free surgical margins 
are not possible, radiation therapy may 
offer palliation of disease. 
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he ameloblastoma is a histologi- 

cally benign tumor derived from 
the odontogenic appartus. It is theo- 
rized that the tumor originates from 
epithelial components of the embry- 
onic tooth that have arrested develop- 
mentally prior to the stage of enamel 
formation.! Ameloblastomas consti- 
tute approximately 1% of all cysts 
and tumors of the jaw, with 80% 
occurring in the mandible and 20% in 
the maxilla.’ In the maxilla, 47% of 
ameloblastomas have been reported to 
occur in the molar region, 15% in the 
antrum and floor of the nose, 9% in 
the premolar areas, 9% in the canine 
region, and 2% in the palate.* 

Most patients with ameloblastomas 
present in the fourth decade of life? 
and are distributed equally between 
sexes and among races.‘ Some authors 
have reported a slightly higher inci- 
dence in black men.* Delay in recogni- 
tion of maxillary ameloblastomas is 
common, and the time from onset of 
symptoms to treatment is often years. 
Since ameloblastomas originate cen- 
trally within bone, early symptoms 
are usually absent or minimal. A 
painless mass is an especially common 
finding in the mandibular form of the 
disease, while nasal obstruction and 
localized facial enlargement are fre- 
quent in maxillary tumors.’ Sehdev et 
al’ reported that swelling of either the 
cheek, gingiva, or hard palate was the 
chief complaint in 95% of untreated 
maxillary ameloblastomas, while na- 
sal obstruction and epistaxis occurred 


primarily in previously treated pa- 
tients. The classic radiographic ap- 
pearance of the tumor, although not 
pathognomonic, is a multiloculated or 
honeycomblike radiolucency. Amelo- 
blastomas are sometimes radiograph- 
ically indistinguishable from dentig- 
erous cysts.** 

The histologic features of the amel- 
oblastoma have been outlined by sev- 
eral authors.'’* The following repre- 
sent the three clinical types of amelo- 
blastomas: (1) the solid intraosseous 
or multicystic type, (2) the well- 
circumscribed unicystic type, and (3) 
the rare peripheral extraosseous type. 
Gardner and Pecak?’ and Gardner” 
have reviewed the clinical behavior of 
these three lesions in detail. Unlike 
the uncystic and peripheral amelo- 
blastomas, the multicystic or solid 
tumor can be histologically invasive 
with a high rate of recurrence. The 
present review will deal exclusively 
with the biologic behavior of the solid 
or multicystic type of tumor. This 
tumor exists in either a plexiform 
pattern or, more commonly, in a fol- 
licular pattern. The latter has been 
divided into the acanthomatous, cys- 
tic, basal, and granular cell types. A 
mixed form of the tumor that demon- 
strates both plexiform and follicular 
features is also recognized. The tumor 
cells grow in cords, strands, or folli- 
cles and have normal differentiation 
up to the enamel production stage. 
Instead of depositing enamel, the cells 
degenerate and form solid or cystic 
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patterns. The tumor is nonencapsu- 
lated and infiltrates the surrounding 
tissues. Tsaknis and Nelson’ reviewed 
maxillary ameloblastomas and found 
no difference in biologic behavior or 
prognosis among the various pat- 
terns; however, no granular or basal 
cell types were found within the 
maxilla. 

There have been occasional reports 
of metastatic ameloblastomas. The 
lungs, pleura, and regional as well as 
distant lymph nodes represent the 
most common sites of metastatic 
foci.*!!!+ Typically benign histologic 
features are seen in both primary and 
metastatic lesions. Malignant amelo- 
blastomas often metastasize after 
multiple unsuccessful attempts at 
resection of recurrent disease or fol- 
lowing therapeutic irradiation.’ Some 
authors feel that a true ameloblastic 
carcinoma also exists that demon- 
strates malignant behavior and histo- 
logic evidence of transformation.'*"* 

A number of modalities have been 
employed in the treatment of amelo- 
blastomas. The best results for man- 
dibular ameloblastomas have been 
obtained with wide local resection.**’ 
Curettage, cautery, and laser usage 
have been associated with a high inci- 
dence of local recurrence. Chemother- 
apy™* and radiotherapy** have not 
proved to be of significant benefit, 
although some investigators have 
reported palliation of disease follow- 
ing irradiation.'’'* Atkinson et al’ 
reported that carefully applied mega- 
voltage irradiation is useful in the 
management of ameloblastomas, es- 
pecially large maxillary tumors.” 
Unfortunately, Becker and Pertl” 
reported in 1967 that sarcomas devel- 
oped in 25% of their patients with 
ameloblastoma after radiation. Other 
reports have not confirmed this find- 
ing.” 

Maxillary ameloblastomas are in- 
herently more difficult to treat and 
are considered more aggressive than 
their counterparts in the mandible.” 
Histologically, they are indistinguish- 
able; in spite of this, the thin and 
fragile bone of the maxilla and the 
proximity of the maxilla to vital 
structures more commonly allows un- 
impeded spread of these tumors. 
There are isolated case reports of 
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Fig 1.—Case 1. Mixed ameloblastoma demonstrating both follicular and plexiform patterns 


(hematoxylin-eosin, original magnification X 100). 





Fig 2.—Case 1. Computed tomographic scan 
showing large tumor filling right maxillary sinus 
with erosion of lateral sinus wall. 


locally invasive maxillary ameloblas- 
tomas where extension of the tumor 
into the orbit, base of skull, or brain 
resulted in the death of the 
patient. >% 

Six patients with maxillary amelo- 
blastoma treated at the UCLA hospi- 
tals since 1955 are described. Exten- 
sive and destructive tumor growth 
involving the orbit, base of skull, and/ 
or brain was demonstrated in four of 
these patients. This review provides 
evidence of the locally aggressive and 
potentially lethal behavior of this 
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Fig 3.—Case 1. Computed tomographic scan 
showing large tumor filling nasopharynx and 
ethmoid and sphenoid sinuses with erosion 
into orbit and middle cranial fossa. 


tumor. Treatment and palliation of 
the patient having an invasive amelo- 
blastoma of the maxilla are dis- 
cussed. 


REPORT OF CASES 


Case 1.—A 53-year-old black man noted 
right-sided nasal obstruction and occasion- 
al epistaxis four months prior to presenta- 
tion. On examination, he had a fungating 
mass protruding from the right naris. His 
right pupil was reactive but sluggish; 
extraocular movements and visual acuity 
were normal. He had paresthesia in the 
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Fig 4.—Case 1. Computed tomographic scan 
following radia‘ om therapy (at same level as 
Fig 3). There s markec reduction in tumor 
valume, but persistent disease is evident. 


distribution o all three branches of the 
right trigemima! nerve and fullness of the 
right side of his face. A biopsy specimen of 
the nasal mass revealed a mixed amelo- 
blastoma (Fig 1). A computed tomographic 
(CT) sean showed a tumor filling the right 
nasal cavity, nasopharynx, maxilla, and 
sphenoid sinus with eresion into the orbit, 
cavernous sinus and noddle cranial fossa 
(Pigs 2 and 3). Because -he tumor could not 
be resected, the patien: underwent radia- 
tion therapy (64 Gy) A CT scan two 
months after the eompiletion of radiation 
treatments showed reduction in the tumor 
mass (Fig 4). Thespatier* is doing well, one 
year after preseatation. living with persis- 
tent disease. 

Case 2.—A 1>-year-cid white boy pre- 
sented with fullness ovr the left maxilla. 
Radiographs showed a maxillary sinus 
mass with expansion of the sinus margins 
and displacement of toeth No. 12. A Cald- 
well-Luc procecdu rewas performed, and the 
sinus mass was enucleaced. The pathologic 
diagnosis was plexiform ameloblastoma. 
Two years later. the patient was referred 
to UCLA Meciea!l Cen:er with recurrent 
tumor and orbital wal invasion. He was 
treated with a radical maxillectomy and 
orbital exenteration. Two years later, 
another recurrence cveloped, and he 
received radiation therapy (65 Gy). The 
patient received iridium interstitial im- 
plants as a beoster three years later for 
another recurrence. Persistent tumor was 
treated with a regim=n of doxorubicin 
hydrochloride, cyclopnosphamide, and 
methotrexate sedium; nevertheless, tumor 
growth continwed durin treatment. Using 
laser therapy. the patieat then underwent 
debulking several times until he presented 
with refractory seizures. A CT scan showed 
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Fig 5.—Case 6. Laminagram showing large 
multiloculated lesion of left maxilla. 


involvement of the middle fossa and para- 
sellar area with hydrocephalus and an 
intracranial shift. The patient died shortly 
thereafter with massive recurrent disease, 
15 years after diagnosis. 

CASE 3.—A 37-year-old white woman 
presented at another institution with 
swelling of the right cheek. A maxillary 
sinus mass was identified and excised by 
curettage. Pathologic evaluation of the 
tumor demonstrated an ameloblastoma. 
The tumor recurred one year later, and the 
patient underwent a partial maxillectomy 
followed by an unknown dose of external 
beam radiation therapy. She did well until 
three years later, when a small nasal and 
antral recurrence developed that was 
treated with wide local excision. Three 
years later, osteomyelitis developed, and 
the patient was treated with a completion 
maxillectomy. The patient’s tumor slowly 
regrew to widely involve the nose, antrum, 
ethmoid sinuses, soft palate, nasopharynx, 
and posterior pharyngeal wall. At that 
time, she presented to UCLA Medical Cen- 
ter, where radiographs revealed the nose 
and maxillary cavity to be filled with 
tumor, with destruction of the infraorbital 
rim. A tracheostomy and palliative wide 
excision of the tumor were performed. 
Four months thereafter, hemiparesis on 
her left side, loss of vision in her right eye, 
and mental status changes developed. An 
angiogram demonstrated tumor invading 
the base of the skull with displacement and 
obstruction of the right internal carotid 
artery. The patient died two weeks later, 
eight years after her initial presentation. 

CASE 4.—A 43-year-old white man pre- 
sented to his dentist with pain in tooth No. 


3. The tooth was extracted, and an oral- 
antral fistula developed at that site. Over 
the next four years, the patient had five 
operations attempting to close the fistula. 
Ultimately, “granulation tissue” filled the 
defect. Twelve years later, a biopsy speci- 
men of this persistent tissue, obtained 
during a routine examination, revealed an 
“adenocystic basal cell earcinoma (cylin- 
droma).” The biopsy was repeated and the 
specimen was identified pathologically as a 
pleomorphic adenoma. The patient was 
referred to UCLA Medical Center. Lamino- 
grams demonstrated a tumor of the right 
maxillary antrum extending through the 
inferior and lateral walls of the sinus, with 
possible extension into the sphenoid sinus 
and orbital floor. The patient underwent a 
maxillectomy on the right side. Pathologic 
findings at surgery revealed the tumor to 
be a follicular ameloblastoma (pseudoglan- 
dular pattern). The patient did well until 
three years later, when a nasal mass and 
tumor developed along the orbital floor. A 
biopsy specimen demonstrated a recurrent 
ameloblastoma, and the mass was widely 
excised. One year later, the patient was 
noted to have recurrent tumor along the 
posterior maxillectomy cavity and soft pal- 
ate. Over the next seven years, the tumor 
grew to involve all boundaries of his max- 
illary cavity. Local control was maintained 
with repeated cryotherapy. Eleven years 
after diagnosis, the patient became 
unavailable for follow-up, living with 
extensive persistent disease involving the 
base of his skull. 

Case 5.—A 59-year-old white woman 
presented with a nasal mass on the right 
side, which was presumed to be a polyp. 
She underwent nasal polypectomy, at 
which time a mass involving the right 
maxilla was noted, and a biopsy specimen 
was obtained transorally. Pathologic 
examination revealed the lesion to be a 
plexiform ameloblastoma. Four months 
later, the patient was noted to have growth 
of a soft-tissue mass within the right max- 
illary sinus. She then underwent a radical 
maxillectomy and ethmoidectomy. The 
patient has no evidence of disease five 
years after this operation. 

CASE 6.—A _ 69-year-old Oriental man 
presented with a four-year history of a 
slowly growing mass involving the left 
cheek and the palate. Laminagrams dem- 
onstrated a cystic left maxillary lesion 
that was thought to be a dentigerous cyst 
(Fig 5). The patient’s lesion was treated 
with a partial maxillectomy. Pathologic 
examination revealed this lesion to be an 
ameloblastoma. The patient underwent no 
further therapy and was free of disease 14 
months after surgery. He has since become 
unavailable for follow-up. 
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Table 1.—Summary of UCLA Cases* 


Patient No./Age, y/ Histologic Sites of l Disease 
Race/Sex Findings Invasiont Duration, y 


1/53/B/M Orbit (0); middle cranial Alive with disease, 
fossa (0); BOS (0) 1 


Maxilla (0); orbit (2); Enucleation (0); radical Dead with disease, 
BOS (5); middle maxillectomy; orbital 15 
cranial fossa (14) exenteration (2); RT (4); 
chemotherapy (8); 
debulking (8-14) 


Curettage (0); partial Dead with disease, 
maxillectomy (1); RT (2); 8 

wall; orbit; obstruction radical maxillectomy (7); 

of internal carotid tracheotomy, multiple WLE 

artery (8) (8) 


Maxilla (0); orbit (3); NP Maxillectomy (0); WLE (3); Presumed dead, 
(4); palate; sphenoid repeated cryotherapy >11 
and BOS (7) (4-11) 
Maxilla (0) Nasal polypectomy (0); Alive, disease free, 
radical maxillectomy and 5 
ethmoidectomy (4 mo) 


Partial maxillectomy (0) 


Treatment 





2/15/W/M Plexiform 


3/37 /W/F Follicular Maxilla (0); palate; NP; 


posterior pharyngeal 


4/43/W/M Follicular 


(pseudoglandular) 


5/59/W/F Plexiform 


6/69/0/M Maxilla (0) 


Unspecified 


Alive, disease free, 
>14 mo 


* BOS indicates base of skull; NP, nasopharynx; RT, radiation therapy; and WLE, wide local excision. 
tNumber in parentheses indicates number of years after presentation that anatomic site became involved. 
Number in parentheses indicates number of years after presentation that treatment was undertaken. 


Table 2.— Summary of Literature Cases of Invasive Ameloblastoma * 


Sites of 
Invasiont 


Orbit; frontal sinus; 


Disease 
Duration, y 


Presumed dead, 5 


Age, y/ 
Race/Sex 


22/B/M 


Histologic 
Findings 


Follicular 


Treatmentt 
WLE (0); hemimaxillectomy 


Source, y 
Daramola et al, 13 


1980 


Weiss et al,2° 1985 72/W/M 


63/2/M. 


Komisar,24 1984 


Kyriazis et al,25 1971 73/B/F 


Shaw and Katsikas,2® 81/2/M 


1973 


* BOS indicates base of skull; RT, radiation therapy; WLE, wide local excision; and question mark, unknown. 
tNumber in parentheses indicates number of years after presentation that anatomic site became involved. 


Plexiform 


Follicular 


pulmonary metatasis 


(3); 36-Gy RT; 


chemotherapy (5) 


Orbit (5); middle cranial 
fossa (6) 


WLE (1); partial 
maxillectomy (2); RT (5); 


Dead with disease, 7 


maxillectomy; 
sphenoidectomy (5-'2); 
craniotomy and 
debulking (6) 


Orbit and BOS (2) 


Curettage (0); 


Presumed dead, 3 


hemimaxillectomy (2) 


Orbit (5); middle cranial 
fossa; BOS; petrous 
apex (8) 


Orbit (0) 


Number in parentheses indicates number of years after presentation that treatment was undertaken. 


COMMENT 


From this review of the UCLA 
experience with maxillary ameloblas- 
tomas (summarized in Table 1), it is 
apparent that this neoplasm can be 
locally aggressive, incurable, and 
lethal. Two of six patients have died of 
their disease, one, with extensive 
involvement of the base of the skull, 
became unavailable for follow-up 
(case 4), and one, having presented 
with unresectable disease involving 
the middle cranial fossa, is alive one 
year after diagnosis (case 1). To our 
knowledge, this is the first report of a 


maxillary ameloblastoma involving 
the orbit and central nervous system 
at the time of first presentation for 
medical care. Only one of six patients 
is alive and disease free with five-year 
follow-up (case 5), and another is free 
of disease 14 months after treatment 
(case 6). 

The poor prognosis that is evident 
in this series has not been previously 
reported,’ and spread of disease to the 
base of skull and central nervous sys- 
tem has only been sporadically report- 
ed in individual case reports." The 
two largest series of maxillary amelo- 
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Partial maxillectomy (0); 
WLE (3, 5) 


Dead with disease, 8 


Dead with disease, 4 





blastomas reported two of 24 patients’ 
and two of 20 patients? dying of incur- 
able tumors. The high prevalence of 
very aggressive tumors in the UCLA 
series may, in part, be explained by 
this institution’s being a referral cen- 
ter. Patients 2 and 3 were referred for 
continued treatment after repeated 
therapeutic attempts had failed. In 
case 4, there was probably a delay in 
diagnosis for 12 years before the 
patient was referred for definitive 
therapy because he was presumed to 
have an oral-antral fistula secondary 
to dental extraction. 
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Because of the great prevalence of 
extensive tumors in this series, atten- 
tion was directed toward the medical 
literature for evidence of the aggres- 
siveness of these tumors. The 
English-language terature was 
searched from 1965 to the present 
through the databases of the National 
Library of Medicine, Bethesda, Md, 
and five additional cases of maxillary 
ameloblastomas involving the central 
nervous system and other vital struc- 
tures were Ciscoverec. 

Cases 1 through 4 in Table 1 sum- 
marize the aggressive cases in the 
present series of patients. Table 2 
reviews the five additiona! cases from 
the medical literature. The age range 
of those patients with aggressive 
temors was 15 to 81 years, with a 
mean age of 51 years. There was not a 
predominant histologic type of amelo- 
blastema. In these nine cases with 
aggressive disease ‘four from the 
UCLA series and five from the medi- 
cal literature), the orbit was the first 
vital structure to be involved. The 
base of skull parasellar region, and 
middie fossa were subsequently 
involved. In five patients (Table 1, 
cases 2 and 3; Table 2, cases 1 through 
3) with aggressive tumors, an initial 
enucleation, ‘oeal excision, or curet- 
tage ef the neoplasm was followed by 
recurrence af the disease with spread 
te contiguous areas. All of these 
patients subsequently required addi- 
tional surgery. Two patients were 
treated with primary irradiation 
alone, four additional patients were 
treated with irradiation at some time 
during the course of their disease, 
while three never received any radia- 
tion treatments. Two had chemother- 
apy at some time during their treat- 
ment, and ene patient’s disease was 
palliated with repeated debulking of 
tumor using laser therapy. In addi- 
tion, very effective palliation of dis- 
ease was achieved in one patient with 
cryotherapy. 

In general, patients who could be 
surgically resected underwent a com- 
bination of treatment modalities 
including multiple surgical resections. 
The initial surgical therapy was usu- 
ally a limited surgieal procedure fol- 
lowed by a maxillectomy, occasionally 
with orbital exenteration. After the 
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tumor had progressed to a point 
where complete surgical resection was 
no longer possible, the patients fre- 
quently underwent repeated debulk- 
ings by means of surgery and radia- 
tion therapy to control the tumor 
mass. Of nine patients with aggres- 
sive disease, five are known to have 
died of disease, three are presumed to 
have died of disease because of exten- 
sive disease at the base of the skull at 
the time they became unavailable for 
follow-up, and one is living with dis- 
ease. Of those patients who have died 
of disease, the average survival was 
eight years, with a range of four to 15 
years. Distant metastasis was docu- 
mented in only one patient.” 

It is apparent that the maxillary 
ameloblastoma, although histologi- 
cally benign, can produce widespread 
destruction with death resulting from 
spread to the central nervous system. 
When the tumor originates within the 
mandible, it is usually controlled by 
the thick compact bone. In contrast, 
the thin and fragile bone of the maxil- 
la lacks the thick confining cortical 
plates of the mandible, thereby allow- 
ing relatively unimpeded spread of 
the tumor to surrounding vital struc- 
tures.” The paucity of symptoms in 
patients with maxillary tumors often 
delays presentation, and disease may 
be found well beyond the maxilla at 
the time of diagnosis. While mandibu- 
lar ameloblastomas are rarely unre- 
sectable, they have been reported to 
invade the brain and orbit, often by 
way of the infratemporal fossa.*!*?8 
Similarly, in these aggressive man- 
dibular tumors, a history of multiple 
attempts at local, but usually inade- 
quate, resections has been reported 
prior to invasion of vital structures. 
The outcome in these patients has 
been as poor as that in patients with 
invasive maxillary tumors. 

Surgery is clearly the preferred pri- 
mary treatment of resectable amelo- 
blastomas. Histologic examination of 
resected tumors has shown microin- 
vasion of the cancellous bone inter- 
trabecular spaces with pseudopods of 
tumor. As a result, tumor may not be 
evident either radiographically or 
even grossly during surgery, and, 
thus, tumor is unknowingly left 
behind.’'°?’ Therefore, surgery must 


be radical, with ample margins of 
healthy bone, to encompass these 
areas of microscopic spread. As with 
other potentially invasive, albeit “be- 
nign” tumors, therapy must be thor- 
ough initially in order to prevent 
recurrences. Once a maxillary tumor 
does recur, the chance of disease-free 
survival is low. Some authors have 
suggested’ that recurrent mandibu- 
lar tumors can be salvaged with man- 
dibulectomy. Unfortunately, in pa- 
tients with maxillary ameloblastoma 
salvage after curettage or inadequate 
initial resection is usually unsuccess- 
ful, and any initial incomplete resec- 
tion must be condemned. 

Sehdev et alë retrospectively re- 
viewed 20 cases of maxillary amelo- 
blastomas that were treated either by 
radiation therapy, curettage, or max- 
illectomy. They found that the two 
patients treated by irradiation alone 
had maxillary ameloblastomas recur; 
both patients were salvaged with sur- 
gery. All 11 patients initially treated 
by curettage had their disease recur, 
but only five of these failures were 
felt to be surgically salvageable. The 
seven patients who were initially 
treated with either partial or radical 
maxillectomy were cured of their dis- 
ease. 

It is clear from this review of inva- 
sive maxillary tumors that this lesion 
is potentially lethal. Although the fre- 
quency of extensive invasion in the 
present series was high, its prevalence 
in all patients with maxillary amelo- 
blastoma is uncertain. True preva- 
lence can only be presumed, as data 
acquired retrospectively are contami- 
nated by such factors as referral pat- 
terns and patient population. Treat- 
ment of patients who presented with 
or had recurrent disease involving 
surrounding vital structures was 
unsuccessful. Once the tumor gained 
access to the orbit, base of skull, or 
brain, all patients who were able to be 
adequately followed up were dead 
within five years. Clearly, curative 
management of maxillary tumors 
depends on recognition of resectable 
tumors and the adequate initial surgi- 
cal resection of the lesion. This may 
include partial or total maxillectomy 
and/or orbital exenteration. Maxillec- 
tomy is usually well tolerated, causes 
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minimal cosmetic deformity, and its 
effects are easily rectified with mod- 
ern prosthodontics. 

The management of unresectable 
tumors presents numerous difficul- 
ties. Involvement of intracranial 
structures and the base of the skull 
precludes radical excision, and the 
physician is left with less proved and 
probably only palliative forms of ther- 
apy. Chemotherapy had no effect 
either in reduction of tumor size or in 
palliation of disease. In several cases, 
the tumor grew actively during treat- 
ment. Radiation therapy and cryo- 
therapy offered some palliation with a 
decrease in tumor size and a decrease 
in pain, but, in every case, the patient 
either had persistent disease or recur- 
rence of disease. No cases of radia- 
tion-induced sarcomas were observed 
in this series, as has been noted in 
other reports.” The reappraisal of the 
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role of megavoltage irradiation by 
Atkinson et al® is encouraging but 
must be interpreted with caution. In 
the three patients in their series with 
maxillary ameloblastomas, two were 
treated with a combination of radical 
surgery and radiation therapy, and 
one was treated with surgical salvage 
following failure of radiation therapy. 
All three patients are disease free 
with at least 27 months of follow-up. 
The relative contributions of irradia- 
tion and surgery to the therapeutic 
outcome remains to be established. 
The role of radiation therapy alone 
for the unresectable ameloblastoma is 
not clear. Our series suggests that it 
can offer palliation of disease, but 
probably no chance for cure. There- 
fore, radiation therapy should only be 
used as a primary treatment when 
surgery is not possible because of the 
patient’s age, condition, or the size or 
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location of the tumor. 

This review supports the value of en 
bloc wide local excision with histolog- 
ically tumor-free margins as the pre- 
ferred initial treatment of the maxil- 
lary ameloblastoma. Invasive tumor 
growth can only be prevented by ini- 
tial complete surgical excision. The 
rationalization that this tumor is his- 
tologically benign, and, therefore, 
should be treated less radically, 
should be condemned. It must not be 
forgotten that the maxillary amelo- 
blastoma can be invasive, destructive, 
and lethal, and must be pursued vigor- 
ously. Once this tumor leaves the con- 
fines of the maxilla, the prognosis for 
cure is dismal and the options for 
therapy are limited. 
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Computed Tomography of Salivary 
Glands in Sj6gren’s Syndrome 


David E. March, MD; Vijay M. Rao, MD; David Zwillenberg, MD 


@ Three cases of Siégren’s syndrome, 
one with uncomplicated disease, and the 
other two complicatec by pseudolympho- 
ma and malignant lyraphoma, respective- 
ly, are presented. Computed tomography 
can provide information useful in the diag- 
nosis, detection of >omplications, and, 
therefore, management of Sjégren’s syn- 
drome. 

(Arch Otolaryngo. Head Neck Surg 
1989; 115: 105-106) 


jégren’s syndrorme (SS) is a chronic 
inflammatory process involving 
primarily the salivary and lacrimal 
glands. No single est is specific for 
SS. The diagnosis eften depends on 
clinical data and the results of several 
studies including sialography, scintig- 
raphy, sialometry labial salivary 
gland biopsy, and, cocasionally, parot- 
id gland biopsy. The role of com- 
puted tomography +CT) in the man- 
agement of SS has received little 
attention. Computed tomography of 
the salivary gland can aid in the 
diagnosis of SS, def ne the nature and 
extent ef salivary gland involvement, 
localize optimal regions for biopsy, 
and detect complications of this disor- 
der, especial'y mal gnant lymphoma. 
Three cases illustrsting some of the 
varied CT appeararces of SS are pre- 
sented. The first «ase demonstrates 
findings of umcomp cated SS; the sec- 
ond, changessef pseadolymphoma; and 
the third, SS eompticated by malig- 
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nant lymphoma, which was suggested 
by CT and confirmed by biopsy. 


REPORT OF CASES 


Case 1.—A 70-year-old woman presented 
with intermittent parotid swelling and 
tenderness over an eight-year period. She 
also complained of severe xerostomia, 
occasional xerophthalmia, and one episode 
of swelling of the right lacrimal gland. 
Computed tomography showed parotid cal- 
cifications, bilateral enlargement of the 
parotid and submandibular glands, and 
areas of low attenuation in all four of these 
glands (Fig 1). The history, clinical presen- 
tation, and CT findings were considered 
diagnostic of SS and no biopsy was per- 
formed. The patient has been followed up 


and remains clinically stable. 

CASE 2.—A 62-year-old woman presented 
with massive bilateral parotid swelling. 
She had SS diagnosed by biopsy two years 
earlier. Since that time, several parotid 
nodules were excised and represented 
benign, focal areas of mvolvement by SS. 
Computed tomography demonstrated 
marked parotid enlargement with cysts 
and cervical lymphadenopathy (Fig 2). To 
exclude lymphoma, the right parotid gland 
was explored. Numerous cysts containing 
serous fluid were found and biopsy 
revealed lymphoid infiltration with myo- 
epithelial cells consistent with SS. The 
histologic criteria for malignant lympho- 
ma were not fulfilled, indicating the diag- 
nosis of pseudolymphoma. 

CASE 3.—A 48-year-old woman with 





Fig 1.—Computed tomographic scan of 70-year-old patient with Sjögrem's syndrome shows 
multilocular cystic changes and calcifications in right parotid gland. 
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Fig 2.—Computed tomographic scan of 62-year-old woman with 
Sjdégren’s syndrome and pseudolymphoma. There is bilateral parotid 
enlargement with numerous areas of low attenuation. 


biopsy-proved SS that had been diagnosed 
three years earlier presented with 
increased swelling of the parotid glands. 
Computed tomography showed bilateral 
parotid enlargement with a discrete mass 
in the right gland (Fig 3). Extensive bilat- 
eral cervical adenopathy was also noted in 
the posterior triangles and jugular regions. 
Biopsy of the right parotid mass revealed 
non-Hodgkin’s lymphoma (immunoblastic 
sarcoma). 


COMMENT 


Primary SS is characterized clini- 
cally by dry eyes (xerophthalmia) and 
dry mouth (xerostomia). When associ- 
ated with a connective tissue disease 
(usually rheumatoid arthritis), the 
disorder is designated secondary SS. 
The nonspecific term SS includes both 
subtypes. Sjégren’s syndrome occurs 
ten times more frequently in females 
than males and is most common in 
middle-aged and elderly women. 

Pathologically, SS is characterized 
in its early stages by periductal mono- 
nuclear cells and, later, by dense lym- 
phocytic infiltration of the salivary 
glands. Salivary ductal epithelium 
may proliferate, producing myoepi- 
thelial islands. The glandular archi- 
tecture is preserved, and the lympho- 
cytes do not extend beyond the capsule 
or destroy the interlobular septa. 
These features aid in differentiating 
SS from malignant lymphoma. 
Sjégren’s syndrome is immunological- 
ly mediated; the principal abnormality 


is believed to be hyperactivity of B 
lymphocytes with production of auto- 
antibodies and immune complexes.’ 

Conditions associated with SS have 
been described affecting virtually 
every organ system.' This discussion 
will be limited to those complications 
involving the salivary glands. The 
most important of these is non-Hodg- 
kin’s lymphoma, most commonly, 
immunoblastic sarcoma. The inci- 
dence of non-Hodgkin’s lymphoma in 
patients with primary SS is approxi- 
mately 43 times that of matched con- 
trols.‘ Other patients with SS develop 
“nseudolymphoma,” massive salivary 
gland enlargement that can be associ- 
ated with lymphadenopathy. Acute 
bacterial sialadenitis is not uncom- 
mon in patients with SS, and can lead 
to abscess formation.’ Salivary gland 
cysts and calculi occasionally compli- 
cate SS as well. 

Computed tomography in patients 
with SS often reveals salivary gland 
enlargement, particularly involving 
the parotid glands. These glands fre- 
quently demonstrate heterogeneous 
attenuation with a multilocular 
appearance, probably reflecting 
chronic sialectasis.. Salivary gland 
calcifications may be present and 
regional lymph nodes are usually not 
enlarged. These findings on CT, along 
with clinical and laboratory data, can 
assist in the diagnosis of uncompli- 
cated SS. Computed tomography is 
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Fig 3.—Computed tomographic scan of 48-year-old woman with 
Sj6gren’s syndrome shows mass in right parotid gland with centrally 
decreased attenuation (arrow). Biopsy revealed Sjégren’s syndrome 
complicated by non-Hodgkin's lymphoma. 


also useful in evaluating the local 
complications of SS. Although CT 
may not reliably differentiate be- 
tween malignant lymphoma and pseu- 
dolymphoma, it can define the extent 
of the process, detect often-unsus- 
pected regional lymphadenopathy, 
and suggest areas for biopsy. Other 
local complications of SS, such as 
abscesses and cysts, are also readily 
diagnosed by CT. 

Sialography and scintigraphy, in 
conjuction with clinical data, labora- 
tory studies, and labial salivary gland 
biopsy are classically employed to 
diagnose SS. Computed tomography 
yields additional morphological infor- 
mation not provided by these ap- 
proaches. Furthermore, CT can detect 
complications of SS and may thus aid 
in the management of these patients. 
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Spontaneous Extracranial Pneumatocele 
Associated With Mastoid 
Hyperpneumatization 


Mark J. Levenson, MD; Gupreet Ahuja, MD; Thomas Bergeron, MD 


è Spontaneous extracranial pneu- 
matoceles unassociated with trauma are 
rare. We repert a case of spontaneous 
extracranial mastoid pneumatocele asso- 
ciated with exuberan’ pneumatization of 
the calvarium and mastoid. The patient 
presented with a compressible bulge over 
the base of the zygoma and superior to 
the pinna. Surgical exploration demon- 
strated a large air sac in continuity with 
nontraumatic bony detects of the tympa- 
nosquamous and tympanomastoid su- 
tures. 

(Arch Otolaryngol Head Neck Surg 
1989;1 15: 107-108) 


xtracranial preumatoceles are 
uncommen gas-containing sub- 
periosteal sacs that usually occur sec- 
endary to trauma or infections caused 
by gas-producing microorganisms. 
Rarely, they may occur spontaneous- 
ly. A bony defect overlying a paranas- 
al sinus (usually fromtal or ethmoidal) 
er a defect along a mastoid suture 
may allow the egress of air into the 
subperiosteal layer and subaponeu- 
rotic space of the face or scalp, allow- 
ing the creation of an air sac or pneu- 
matecele. The pneumatocele may then 
increase in wolume as further air 
enters threugh the bony defect into 
the sac. The majority of spontaneous 
extracranial pneumatoceles have been 
described in the frontoethmoidal or 
mastoid regrons. 
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REPORT OF A CASE 

A 53-year-old man presented at-another 
institution with a two-year history of a 
mild unilateral conductive hearing loss of 
unknown origin associated with a progres- 
sively enlarging soft-tissue swelling 
present at the base of the ipsilateral zygo- 
ma. Examination of the external auditory 
canal demonstrated a soft-tissue swelling 
of the posterosuperior quadrant of the 
canal, largely obstructing the view of the 
tympanic membrane. The soft-tissue swell- 
ing was easily compressible, however, on 
insertion of an otoscope. The tympanic 
membrane itself was normal. A computed 
tomographic scan showed exuberant pneu- 
matization of the calvarium and mastoid 
air cell system bilaterally, but mere so on 
the symptomatic side (Fig 1). On the side 


of the swelling, it was noted that air cells 
had herniated through the outer table of 
the skull and mastoid. The zygomatic arch 
was bowed outward by the subgaleal air 
collections. The patient underwent surgical 
exploration elsewhere through a suprazy- 
gomatic approach, with the presumptive 
diagnosis of an infratemporal fossa lesion. 
A large air sac was encountered that ele- 
vated the periosteum; a defect in the mas- 
toid cortex was not identified. No defini- 
tive surgical procedure ensued. 

Following this procedure, the patient’s 
pneumatocele enlarged dramatically and 
created an obvious deformity of the lateral 
aspect of the skull (Fig 2). Despite multiple 
attempts to decompress the mass by aspi- 
ration, recurrence persisted. The patient 
was referred to our institution. Physical 


Fig 1.—Computed tomographic scan of hypercellular mastoid with air pocket (pneumatocele) 
lateral to mastoid in subgaleal space of scalp (arrows). 
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Fig 2.—Extracranial pneumatocele (arrow) at time of surgery. 


examination showed a large subcutaneous 
mass measuring 10 cm in diameter and 
extending from the root of the zygoma 
both posteriorly and superiorly. The exter- 
nal auditory canal was obstructed by com- 
pressible soft-tissue swelling in continuity 
with the suprazygomatic mass. A minimal 
conductive hearing loss was present. Other 
than the cosmetic deformity and the mild 
conductive hearing loss, the patient was 
asymptomatic. 

Review of the computed tomographic 
scan confirmed an abundantly developed 
air cell system within the mastoid and 
squamous portions of the temporal bone. 
There were several areas where the outer 
bony cortex was thinned and appeared to 
be dehiscent. Collections of air within the 
adjacent soft tissue were noted to be in 
continuity with the pneumatized portions 
of the temporal bone. An exploration was 
performed with a routine postauricular 
incision, and defects of the bony cortex of 
the mastoid were encountered at the level 
of the tympanomastoid and tympanosqua- 
mous suture lines beginning at the lateral 
aspect of the bony canal. 

When water was placed onto the field, 
air bubbles could be noted to appear at the 
defects in the suture lines. Mucous mem- 
brane was present medial to the defects, 
and it appeared as though ball-like defects 
in the suture lines had permitted the exit 
of air from the mastoid air cell system, 
with soft-tissue mucosa preventing the 
return of air through the defects. In addi- 
tion, a mushroom-shaped bony projection 
was noted at the root of the zygoma (Fig 3). 
This exostotic growth developed at the 
point of periosteal elevation. 

The defects along the suture lines were 
saucerized with cutting burrs and filled 
with bone paté and temporal muscle, and 
the exostosis was removed with a chisel 
and rongeur. A ventilating tube was 


inserted into the tympanic membrane, and 
compressive mastoid dressings were 
applied. The ventilating tube extruded at 
six months, and, to date, two years postop- 
eratively, the patient has had no recur- 
rence of the pneumatocele. Because of the 
normal hearing and the very extensive 
nature of the pneumatization, it was 
elected not to obliterate the attic and mas- 
toid at the time of surgery. 


COMMENT 


Spontaneous pneumatoceles of the 
mastoid are rare. McArthur' reported 
a case and reviewed an additional six 
cases of spontaneous extracranial 
occipitomastoid pneumatoceles. Dan- 
dy? described the pathophysiologic 
development of these lesions. More 
recent case reports emphasize the 
association of defects along the tym- 
panomastoid and tympanosquamous 
suture lines in association with exten- 
sive hyperpneumatization of the 
entire temporal bone and calvarium.** 
Extensive pneumatized apical air cells 
have also been reported by Kraus and 
McCabe’ in association with defects in 
the floor of the middle fossa and spon- 
taneous cerebrospinal fluid leaks. 

In long-standing extracranial pneu- 
matoceles, the elevated periosteum, 
still capable of forming bone, may 
form an exostosis perpendicular to the 
calvarium at the lateral margin of the 
air sac (Fig 3).'! Congenital defects in 
the fusion planes of the tympanomas- 
toid and tympanosquamous suture 
lines, in association with hyperpneu- 
matization of the mastoid air cell sys- 
tem, appear to be the underlying 
defects that precipitate spontaneous 
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Fig 3.—Bony exostosis (arrow) present just 
posterior to the root of zygoma where perios- 
teum was elevated off lateral table of skull. 


extracranial pneumatoceles of the 
mastoid.**° 

Pneumatization of the mastoid pro- 
ceeds rapidly from birth to the age of 
5 years and then progresses more 
slowly to completion at the age of 15 
years in boys and 10 years in girls.’ 
Variations in normal pneumatization 
have been extensively studied with 
respect to chronic otitis media, and 
both environmental and genetic 
causes have been related to the inhibi- 
tion of pneumatization in these cases.° 
However, very little literature is 
available regarding hyperpneumati- 
zation of the mastoid, which was 
present in our case. 
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Letters to the Editor 


itchy Ear Syndrome 


To the Editer.—In our clinical prac- 
tice, we come aeross a large number of 
patients with an itching sensation in 
the ear canal that is not associated 
with other allergic disorders. 

Otitis externa, caused by bacterial, 
fungal, or other identifiable agents, is 
excluded. The existence of allergic oti- 
tis externa had been well documented 
in the literature.'* Since there are no 
inflammatory changes in the ear 
canal, it is mappropriate to label the 
aforementioned patient as having “al- 
lergic otitis externa.” Hence, the term 
itchy ear syndrome is suggested. 

The cause of an itching sensation in 
the ears of these patients is not yet 
known, altheugh release of histamine 
and leukotrienes’ have been impli- 
cated in similar symptoms of the eyes, 
nose, and threat. The symptoms are 
worse during the hot, humid, and dus- 
ty summer months. 

Instillation of otic drops containing 
steroids in an eil medium (eg, flume- 
thasone pivalate [Locacorten-Vio- 
form)}) oftem alleviates the symptoms. 
Antihistamines having a systemic 
efect also have been tried with suc- 
cess. 

Itchy ear syndrome with no obvious 
pathologic findings other than atro- 
phic changes en the surface of the 
external auditory canal have been 
described.* However, we were unable 
to detect any such changes in the ear 
canal, but we did observe the absence 
of earwax in same cases. 

In light of present knowledge, we 
are unable te explain the pathogenesis 
of this symptom. Further studies are 
required to learn whether vagal 
response or as yet unidentifiable 
allergens stimulating special recep- 
ters in the wall of the ear canal are 
responsible for the itching sensation. 

P. K. SHENOY, MBBS, DLO 
K. 0. PAULosE, FRCS, DLO 
R. K. SHARMA, MBBS 
Bahrain Defence Force 
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Caution Urged in Treating 
‘Steroid-Dependent Anosmia’ 


To the Editor.—Anosmia secondary to 
an active process in the nose and/or 
sinuses is the most treatable form of 
smell dysfunction. At the University 
of Connecticut’s (Farmington) Taste 
and Smell Center, management of 
these disorders is frequently frus- 
trated by the chronicity of these prob- 
lems. Surgery or limited courses of 
medications fail to yield enduring pos- 
itive results. Jafek and colleagues' 
have provided a report of two patients 
with anosmia, nasal polyposis, and 
pansinusitis. Surgery afforded only 
short-term improvement in olfactory 
function. Various medical therapies 
instituted during periods of anosmia 
were ineffective with the exception of 
temporary improvement with oral 
corticosteroid therapy in one case. 
When low-dose, oral corticosteroid 
therapy was instituted after surgery, 
however, the postoperative improve- 
ment in smell functioning was main- 
tained even one and two years postop- 
eratively. Jafek et al have classified 
these patients as having “steroid- 
dependent anosmia.” They posed the 
following question: “Why was the 
combined treatment with corticoste- 
roids and surgery effective in long- 
term reversal of anosmia, whereas 
individual treatment with either 
modality had proved ineffective?” 
Although the answer to this question 
for our most refractory cases is 
unavailable, two possible explana- 
tions offered here might aid in man- 
agement. 

First, chronic illnesses do require 
long-term intervention, if they are to 
be optimally treated. As monothera- 
py, only a short-term course of oral 
corticosteroid therapy was adminis- 
tered in one patient presented by 
Jafek et al. One cannot assess wheth- 
er, in either case, long-term oral corti- 
costeroid therapy given alone would 
have been just as effective as that 
given postoperatively. Second, in 
addition to chronicity of therapy, tim- 
ing of therapy is crucial. It is well 
known, for instance, that steroid ther- 
apy is less effective or ineffective in 
the treatment of rhinitis or polyposis 
if bacterial infection in the nose or 
sinuses is present. Nasal polyps, to 
take another example, often respond 
poorly to topical corticosteroid thera- 
py, and polypectomy is often followed 
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by recurrence. Topical corticosteroid 
therapy utilized after polypectomy, 
however, appears to prevent new 
polyp formation.?* Although therapy 
with a topical corticosteroid was 
attempted in one case of Jafek et al, it 
was not tried again after surgery to 
see if this particular “combined” ther- 
apy was as effective as the “com- 
bined” therapy of oral corticosteroids 
following surgery. 

The historic details of the cases 
provided by Jafek and coworkers are, 
therefore, not surprising. We agree 
that long-term medical treatment is 
indicated in these patients. We would 
like to offer an alternative to both the 
timing and the type of maintenance 
therapy chosen by Jafek and col- 
leagues. 

I would caution against the use of 
even low-dose oral corticosteroids for 
an indefinite period of time in the 
treatment of olfactory loss. With sys- 
temic corticosteroid therapy, the seri- 
ousness of the underlying condition 
must always be considered. Even with 
serious illnesses, less toxic agents 
should be used, if at all possible. Long- 
term administration of systemic cor- 
ticosteroids results in significant 
adverse effects, including hypotha- 
lamic-pituitary-adrenal (HPA) axis 
suppression, which are _ well-docu- 
mented in the medical literature.*® 
Many of these effects are related to 
dosage and duration of therapy, 
therefore the prevailing caveat that 
these agents should be used at the 
smallest possible dosage for the short- 
est period of time. Although the dos- 
ages used in the cases reported by 
Jafek et al (5 mg of prednisone and 4 
mg of triamcinolone) fall within the 
physiologic range, even low-dose 
treatment can result in significant 
adverse effects, such as Cushing’s syn- 
drome and avascular necrosis, if con- 
tinued for years. Use of these agents is 
complicated by a wide individual vari- 
ability in susceptibility to side 
effects.”* Also, timing of administra- 
tion is important in lessening the like- 
lihood of HPA axis suppression. 

Withdrawal of steroid therapy may 
pose problems.’ The duration of thera- 
py with low-dose steroids required to 
suppress the HPA axis remains con- 
troversial. Definition of this problem 
is impeded by the lack of precise cor- 
relation between measurable HPA 
axis suppression and its clinical sig- 
nificance. Once suppressed, the HPA 
axis may take up to a year to fully 
recover. Steroid withdrawal symp- 
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toms, predominantly fever, anorexia, 
malaise, arthralgias, and myalgias, 
may occur in the absence of HPA 
suppression, even after the first dose. 
This may predispose some patients to 
abuse of these agents and render 
withdrawal difficult. 

As an illustration, the patient 
described in case 1 in the review by 
Jafek and coworkers recently con- 
tacted our Center. He had been 
treated with prednisone (5 mg/d) for 
approximately one year after polypec- 
tomy and antrostomy. He was evalu- 
ated for “excess tissue around the 
neck” by his internist, and was told it 
was a side effect of the long-term use 
of steroids. The patient, on his own, 
abruptly discontinued the prednisone, 
and widespread “soreness” and a 
sense of “feeling rotten” developed. 
His internist, on  reconsultation, 
advised reinstitution of the predni- 
sone therapy and its slow tapering. 
The patient has discontinued predni- 
sone therapy for two months at this 
time but still feels weak. As he is also 
anosmic, he sought the advice of our 
Center. 

Topical corticosteroid therapy of- 
fers an alternative to long-term oral 
corticosteroid therapy in the treat- 
ment of olfactory loss due to nasal 
polyposis or sinusitis.” Even long- 
term use, with the exception of dexa- 
methasone, has not resulted in any 
reports of significant systemic or local 
deleterious effects. Enhanced effi- 
cacy is achieved with appropriate tim- 
ing and duration of administration. 
Underlying infection necessitates pre- 
treatment. Three to eight weeks of 
long-term therapy with topical corti- 
costeroids must be administered 
before the optimal effect can be 
assessed. Further success in the treat- 
ment of nasal polyps has been re- 
ported with the use of Moffat’s posi- 
tion after administration of the topi- 
cal corticosteroid.” This is presently 
being studied in the treatment of 
anosmic patients. Some patients who 
do not respond to therapy with topical 
corticosteroids alone will respond if 
first “primed” with a short course of 
higher-dose oral corticosteroids.'*"’ 
Should medical therapy fail in 
patients with nasal polyposis and 
sinusitis, surgery may be indicated. 
Failure of topical corticosteroid ther- 
apy to improve smell function preop- 
eratively, however, does not mean 
that these patients will fail to main- 
tain the improved smell function 
obtained through surgery. There is 


ample evidence to support the institu- 
tion of nasal corticosteroid therapy in 
anosmic patients after polypectomy 
as a means of preventing polyp recur- 
rence and to preserve olfactory frac- 
tion. 

Should all other treatment forms 
fail, patients, together with their phy- 
sicians, must judge whether the seri- 
ousness of their sensory dysfunction 
supercedes the potential adverse 
effects of long-term, systemic cortico- 
steroid therapy. 

APRIL E. Scott, MD 
Farmington, Conn 
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In Reply.—I appreciate Scott’s com- 
ments, and recognize the major con- 
tributions of the Connecticut Taste 
and Smell Center, Farmington. 

My report was preliminary in 
nature and additional study is clearly 
indicated.' Several points are worthy, 
however, of reemphasis: 

1. The report was the first docu- 
menting correction of anosmia us- 
ing state-of-the-art psychophysiologic 
testing and treatment. 

2. Histologic study of the receptors 
showed them to be normal in spite of 
documented anosmia. 

3. Long-term correction of the 
anosmia was achieved. 

4. Patients who do not respond to 
the preoperative steroid test have not 
experienced normosmia postopera- 
tively. 

On the other hand, multicenter dou- 
ble-blind studies of larger numbers of 
patients would clearly be helpful (al- 
though others have also informally 
reported correction of anosmia em- 
ploying the methods described).? 

While I would partially concur with 
Scott’s concluding statement, “. .. pa- 
tients, together with their physicians, 
must judge whether the seriousness of 
their sensory dysfunction supersedes 
the potential adverse affects of long- 
term, systemic corticosteroid thera- 
py,” surgery also has its own set of 
side effects, as do other forms of ther- 
apy (eg, 10% cocainization).** Thus, 
the physician and patient return to 
the omnipresent medical decision: are 
the potential benefits of therapy (of 
any sort) worth the risks (surgical or 
medical) involved? At least we now 
have one documented approach to 
help some of the unfortunate patients 
with anosmia and a preoperative test 
that is predictive of therapeutic out- 
come. 

BRUCE W. JAFEK, MD 
Denver 
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Book Reviews 


The Vestibular System: Neurophysiologic and Clin- 
ical Research, edid by Ma-colm D. Graham and 
John L. Kemink, 687 pp, with illus, $90, New 
York, Raven Press, 1987. 


This book is a compilation of the 
papers that were presented at the 
13th meeting of the Barany Society 
held in Ann Arbor, Mich, in 1985. It 
contains contributious to the entire 
area of vestibular study and research, 
both clinical and basic, within the 
intriguing program, “Space: The New 
Frontier in Vestibular Research.” In 
this book there is a broad array of the 
world’s activities relative to orienta- 
tion in space. This exciting new con- 
sideration of spatial orientation in a 
nearly gravity-free environment adds 
a dimension that will be of interest 
not only to those in fields of medicine 
and physiology and the other sciences 
related to space, but also to all mem- 
bers of our society who are involved or 
interested in the world’s new chal- 
lenge, space. 

The volume has been organized by 
its editors, Graham and Kemink, in a 
fashion that lends it to be very read- 
able. The intreductory chapter, “The 
Life and Werk of Professor Robert 
Bárány” by Lorente de No, MD, was 
read to those-assembied because of Dr 
Lorente de No’s illness. It is a most 
noteworthy introduction, not only to 
these collated communications, but 
also to anyone who wishes to learn 
about the function ef the vestibular 
system. I recommene it to the begin- 
ning student and to residents in all 
fields of medicine, particularly otolar- 
ymngology anc head and neck surgery. 
It provides a historieal base of infor- 
mation to which can be added new 
findings regarding the vestibular sys- 
tem in health and Gsease. I further 
recommend the reader to enjoy Dr 
Jan Stahle’s chapter on “Robert 


Barany: Genius Scientist anc Far- 
Seeing Physician.” These two chap- 
ters will be of interest, not only to the 
medical scientist, but also to those 
interested in the personalities and 
activities of those of the past who 
determined the future. 

ROBERT I. Kontt, MD 

Winston-Salem, NC 


The Larynx, edited by Harvey M. Tucker, 306 
pp, with illus, New York, Thieme-Stratton Inc, 
1987. 


As stated in the preface cf this 
textbook, one of the editor’s primary 
goals is to provide a relatively com- 
plete overview of laryngology for the 
student, resident, and practitioner. 
Since Harvey M. Tucker is the princi- 
pal author for most of the chapters, 
and the sole laryngologist among the 
contributors, the book reflects mostly 
his perspectives on various topics. 
Although this arrangement might be 
considered biased, each charter is 
thoroughly referenced, and it is obvi- 
ous that the editor draws on a vast 
clinical experience. Moreover, the 
chapters on pathology and radio- 
graphic imaging are authored by 
notable experts: Vincent J. Hyams 
and Arnold M. Noyek, respectively. 
The editor points out that being the 
principal author has the advantages 
of (1) consistent style of writing and 
illustrations, (2) continuity frcm one 
chapter to the next, and (3) no redun- 
dancy among chapters. 

Notes in the margins of nearly 
every page contain quotes from either 
the authors or some other reputable 
expert. This greatly enhances basic 
explanations in the text of each chap- 
ter. In some cases the notes expand on 
a particular topic, and in other cases 
they present contradictory opinions. 
When it is necessary to discuss a point 
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that has been previously mentioned, 
the editor uses a margin note as a 
cross-reference. 

In reviewing this textbook, organi- 
zation of the chapters is similar to the 
main categories in the Home Study 
Course sponsored by the American 
Academy of Otolaryngology-Head 
and Neck Surgery. For example, there 
are chapters on congenital disorders, 
trauma, degenerative disorders, infec- 
tious and inflammatory disorders, 
and neoplasms. Anatomy, embryolo- 
gy, physiology, and pathology are all 
covered in the first three chapters. A 
unique section in chapter 2 is a discus- 
sion of comparative anatomy and 
physiology of the larynx. Overall, the 
organization makes the textbook a 
very good reference source, but also a 
book in which the content flows very 
smoothly. 

The textbook’s illustrations are well 
done, easily understood, and consis- 
tent. Nearly all the drawings are 
black and white, but there are a few 
color plates in the chapter on anato- 
my. In addition, black-and-white pho- 
tographs are used to show surgical 
specimens and histology, as well as 
some of the instruments and endo- 
scopic views. Although this is not a 
surgical atlas, descriptions and illus- 
trations of surgical procedures dis- 
play the techniques quite adequately. 

This textbook can certainly be rec- 
ommended for teaching laryngology 
concepts to medical students, interns, 
and residents. It may not have quite 
enough detail for an experienced lar- 
yngologist, but would serve as a good 
reference source in any general oto- 
laryngologist’s library. The editor 
should be commended for attaining 
his stated goals. 

CHARLES M. STIERNBERG, MD 
Galveston, Tex 
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News and Comments 


Medical Association Elects Presi- 
dent.—The American Academy of 
Otolaryngology-Head and Neck Sur- 
gery inducted Byron J. Bailey, MD, 
University of Texas Medical Branch 
at Galveston, as its new president. Dr 
Bailey has been active in the Academy 
for more than 20 years and succeeds 
Derald E. Brackmann, MD, Los Ange- 
les. 

Dr Bailey is Wiess Professor and 
Chairman of the Department of Oto- 
laryngology at the University of Tex- 
as, a position he has held for 20 years. 
He also serves on the executive com- 
mittee and as examination chairman 
for the American Board of Otolaryn- 
gology. He is Chief Editor of the 
ARCHIVES. 

Other election results are as fol- 
lows: Richard T. Farrior, MD, Tampa, 
Fla, president-elect; Jack Clemis, MD, 
Chicago, vice president; Roger Crum- 
ley, MD, Irvine, Calif, and H. Bryan 
Neel III, MD, Rochester, Minn, board 
of directors; David Austin, MD, Chica- 
go, Richard L. Goode, MD, Stanford, 
Calif, Charles W. Gross, MD, Mem- 
phis, Michael Johns, MD, Baltimore, 
and Harvey M. Tucker, MD, Cleve- 
land, nominating committee; A. Paul 
Keller, Jr, MD, Athens, Ga, audit com- 
mittee; Harold C. Pillsbury III, MD, 
Chapel Hill, NC, coordinator for con- 
tinuing education; Robert J. Ruben, 
MD, Bronx, NY, coordinator for gov- 
ernment relations; and Arnold Schur- 
ing, MD, Warren, Ohio, coordinator 
for legal affairs. 

The Academy’s 92nd annual meet- 
ing was held Sept 25 through 29, 1988, 
in Washington, DC. The program 
included more than 425 instruction 
courses, presentations of the latest 
medical findings within the specialty, 
posters, exhibits, and a two-day forum 
on basic and clinical research. Meet- 
ing attendance exceeded all records, 
with approximately 6500 registrants. 

The Academy is a national associa- 
tion representing more than 8000 phy- 
sicians specializing in treating disor- 


ders of the ears, nose, throat, and 
head and neck. The Academy’s next 
annual meeting will be held in New 
Orleans, Sept 24 through 28, 1989. 


Hair Replacement Symposium.—The 
American Academy of Facial Plastic 
and Reconstructive Surgery and the 
Stough Dermatology and Dermatolog- 
ic Surgery Clinic are sponsoring an 
advanced hair replacement sympo- 
sium, Nov 15 through 18, 1989. This 
course is designed to teach all princi- 
ples and operating techniques of hair 
replacement surgery. This symposium 
will be conducted with a multidisci- 
plinary faculty with live operating 
room and hands-on workshop. For 
further information, contact The 
Stough Dermatology and Dermatolog- 
ic Plastic Surgery Clinic, Doctors 
Park, 99 Little Pine, Hot Springs, AR 
71901; (501)624-0673 


International Congress.—The Ameri- 
can Academy of Cosmetic Surgery and 
the Baylor Hair Research and Treat- 
ment Center will be sponsoring the 
International Congress for Hair 
Replacement, April 13 through 15, 
1990, in Dallas. The congress will be 
set in a forum-type atmosphere allow- 
ing for free exchange of ideas and 
viewpoints regarding new and innova- 
tive advances in the field of hair 
replacement surgery. For further 
information, contact The Stough Der- 
matology and Dermatologic Plastic 
Surgery Clinic, Doctors Park, 99 Little 
Pine, Hot Springs, AR 71901; (501)624- 
0673 


Newly Elected Officers and Council 
Members.—At the Aug 5, 1988, meet- 
ing of the American Society for Head 
and Neck Surgery, the following offi- 
cers and council members were 
elected for the year 1988-1989: Eugene 
M. Myers, MD, Pittsburgh, president; 
Willard E. Fee, Jr, MD, Stanford, 
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Calif, president-elect; Charles W. 
Cummings, MD, Seattle, secretary; 
Michael E. Johns, MD, Baltimore, 
treasurer; George A. Sisson, MD, Chi- 
cago, historian/librarian; and Charles 
J. Krause, MD, Ann Arbor, Mich, John 
M. Loré, Jr, MD, Buffalo, Robert W. 
Cantrell, MD, Charlottesville, Va, 
Hugh F. Biller, MD, New York, James 
H. Brandenburg, MD, Madison, Wis, 
T. D. R. Briant, MD, Toronto, W. 
Frederick McGuirt, MD, Winston- 
Salem, NC, Dale H. Rice, MD, Los 
Angeles, James Y. Suen, MD, Little 
Rock, Ark, and Jonas Johnson, MD, 
Pittsburgh, council members. 


International Symposium in Manage- 
ment of Orofacial Deformities.—An 
international symposium in clinical 
management of cleft lip and/or palate 
will be held in Athens, June 16 and 17, 
1989. This interdisciplinary sympo- 
sium will address various aspects of 
the team approach to clinical treat- 
ment and rehabilitation of the 
patient. Topics to be presented are 
surgical management of the cleft lip 
and palate, craniofacial development 
of the patient with cleft lip, bone 
grafting, orthodontics and facial 
orthopedics, speech problems and 
therapy, prosthodontic management, 
and surgical correction of dentofacial 
deformities. Symposium speakers will 
present an update of advances in these 
topics and discuss future directions. 
Chairman of the symposium is Dr M. 
Mazaheri, Lancaster (Pa) Cleft Palate 
Clinic. For information, contact Dr 
A. E. Athanasiou, Department of Or- 
thodontics, The Royal Dental College, 
DK-8000 Aarhus C, Denmark. 


Symposium in Interdisciplinary Man- 
agement of Patients With Orofacial Mal- 
formations.—A symposium in team 
management of cleft lip and/or palate 
and other orofacial malformations 
will be held in Cairo, June 24 and 25, 
1989. Well-known speakers will 
present up-to-date advances in the 
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various aspects o management 
including causal, surgical, dental, 
speech, hearmg anā growth, and 
development as related to the general 
topics. The ehairmar of the sympo- 
sium is Dr M. Mazeheri, Lancaster 
(Pa) Cleft Palate Climc. For informa- 
tion, contact Dr Molkamed El Deeb, 
Department ef Oral amd Maxillofacial 
Surgery, Schoo! of Dentistry, 7-174 
Moos Health Sciences Tower, 515 Del- 
aware St SE, Minneazolis, MN 55455- 
0329. 


Noted Facial Plastic Surgeon Installed 
as President of Interzational Medical 
Group.—F rank M. Kamer, MD, Bever- 
ly Hills, Calif, was installed as presi- 
dent of the American Academy of 
Facial Plastic and Reconstructive 
Surgery. 

In addition to his private practice, 
Dr Kamer is a clinieal professor at 
UCLA, where he coordinates the resi- 
dency curriculum in facial plastic sur- 


gery. 


International Medical Group Elects 
Leadership.—Ted A. Cock, MD, Wil- 
liam H. Beeson, MD, Peter A. Adam- 
son, MD, Russell W. H. Kridel, MD, 
Devinder S. Mangat, MD, and Toby G. 
Mayer, MD, have heen elected to 
the American Academy of Facial 
Plastic and Reconstructive Surgery’s 
(AAFPRS) Board of Directors. 

Dr Cook, associate professor and 
chief, Division ef Facial Plastic and 
Reconstructive Surgery, Department 
of Otolaryngclegy-Head and Neck 
Surgery, Oregon Health Sciences 
University, Portland, serves as 
AAFPRS’s secretary. 

Dr Beeson, Indianapolis, was select- 
ed to serve a5 AAFPRS secretary- 
elect. 

Dr Adamson, assistant professor, 
Department of Otolaryngology, Uni- 
versity of Torento, was named Cana- 
dian region vise president. 

Dr Kridel, Houstcn, was elected 
Southern region vice resident. 

Dr Mangat, Cincimnati, was re- 
elected vice president ef the Midwest- 
ern region. 

Dr Mayer, Beverly Gills, Calif, was 
reelected to serve a three-year stint as 
director-at-large. 

The AAFPRS is the world’s largest 
association of facie plastic sur- 
geons—those physici=ns performing 
cosmetic and reconstructive surgery 
of the face, head, and meek. Its bylaws 
provide that the AAFPRS fellows be 
board-certified surgeans with train- 


ing and experience in facial plastic 
surgery and be fellows of the Ameri- 
can College of Surgeons. 


Otolaryngology Research Community 
Recognizes Resident Investigators at 
Annual Research Meeting.—Six resi- 
dents in otolaryngology-head and 
neck surgery received commemorative 
plaques and cash prizes, donated by 
Richards Medical Co, Memphis, for 
research papers presented during the 
1988 Research Forum, Sept 25 
through 29, in Washington, DC, in 
conjunction with the annual meeting 
of the American Academy of Otolar- 
yngology-Head and Neck Surgery. 

Winners in the basic research cate- 
gory were the following: first place, 
Jonathon S. Sillman, MD, University 
of Michigan, Ann Arbor, “Electrically 
Stimulated Increases in Cochlear 
Blood Flow: II. Evidence of Neural 
Mediation”; second place, Jonathan E. 
Aviv, MD, Mt Sinai Medical Center, 
New York, “Abductor Vocal Cord 
Spasm”; and third place, David M. 
Allessi, MD, UCLA, “Production of 
Lymphokine-Activated Lymphocytes: 
Lysis of Human Head and Neck Squa- 
mous Carcinoma Cell Lines.” 

Winners in the clinical research 
category were the following: first 
place, Jonathan L. Ferguson, MD, 
Mayo Clinic, Rochester, Minn, “Effect 
of Klebsiella ozenae on Ciliary Activi- 
ty In Vitro: Implications in the Patho- 
genesis of Atrophic Rhinitis”; second 
place, Muaaz Tarabichi, MD, McGill 
University, Montreal, “The Applica- 
tion of Finite Element Methods to the 
Study of Airflow in the Anterior 
Nasal Cavity”; and third place, Con- 
stantine W. Palaskas, MD, University 
of Washington, Seattle, “Electrophys- 
iologic Assessment of Low-Frequency 
Hearing: Sedation Effects.” 

Now in its 32nd year, the Research 
Forum is a joint project of the Acade- 
my’s Research Committee and the 
Association for Research in Otolaryn- 
gology. The 1988 co-chairmen of the 
event were Douglas E. Mattox, MD, 
Johns Hopkins University, Baltimore, 
and Michael J. Wiederhold, PhD, Uni- 
versity of Texas, Austin. 

The Academy is a nonprofit associ- 
ation representing more than 8000 
physicians who specialize in treating 
disorders of the ears, nose, throat, 
face, and neck. Its membership is 
made up of more than 95% of the 
otolaryngologists-head and neck sur- 
geons practicing in the United 
States. 
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The Association for Research in 
Otolaryngology is a scientific society 
of researchers who investigate basic 
science and clinical problems associ- 
ated with hearing, speech, the sense of 
balance, smell, taste, and various dis- 
eases of the head and neck. 


American Academy of Otolaryngolo- 
gy—Head and Neck Surgery Awards Resi- 
dent Research Grant.—Perry M. San- 
tos, MD, University of Washington, 
Seattle, is the recipient of the Acade- 
my’s 1988 Norwich Eaton Resident 
Research Grant. Dr Santos will use 
the grant during his third year of 
training in otolaryngology-head and 
neck surgery to support a project enti- 
tled “The Effect of Sustained-Release 
Nerve Growth Factor and Laminin 
from a Bioresorbable Nerve Guidance 
Channel on Nerve Regeneration.” 
John Plumb, assistant manager, Pro- 
fessional Relations, Norwich (NY) 
Eaton Pharmaceuticals Inc, presented 
Dr Santos with his award certificate 
at the opening ceremony of the annual 
meeting of the American Academy of 
Otolaryngology-Head and Neck Sur- 
gery in Washington, DC. Dr Santos 
will present the results of this study 
at the 1989 meeting in New Orleans, 
Sept 24 through 28. 

Norwich Eaton Pharmaceuticals 
has cosponsored a resident research 
grant competition with the Academy 
since 1985. This year, ten residents 
from medical institutions throughout 
the United States competed for the 
moneys. 


American Academy of Otolaryngolo- 
gy—Head and Neck Surgery Announces 
Recipients of Research Award.—Derald 
E. Brackmann, MD, president of the 
American Academy of Otolaryngolo- 
gy-Head and Neck Surgery, presented 
Daniel J. Franklin, MD, Baylor Col- 
lege of Medicine, Houston, and Wayne 
M. Koch, MD, Johns Hopkins Univer- 
sity, Baltimore, with the Academy’s 
prestigious Research Training 
Awards at its annual meeting in 
Washington, DC. Dr Franklin will use 
the award moneys to develop an 
experimental analysis of the effects of 
repeated sound exposure. Dr Koch 
will use the award moneys to evaluate 
the effectiveness of antibody-depen- 


dent cellular cytotoxicity against 


squamous cell carcinoma of the upper 
aerodigestive tract. The funds for the 
Academy’s two research grants are 
provided by the proceeds from the 
Academy Foundation’s Research En- 
dowment Fund. 
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PATHOLOGIC QUIZ CASE 1 


University of Virginia School of Medicine, Charlottesville 


Akram Boutros; Jordan S. Josephson, MD; Barry L. Wenig, MD, New Hyde Park, NY 


A 54-year-old woman with marked 
pancytopenia as a result of a lympho- 
proliferative disorder developed right 
cheek pain while receiving intrave- 
nous therapy with tobramycin sulfate 
and vancomycin hydrochloride for 
pneumonia in the right middle lobe. 
The pain radiated to the right orbit 
and right upper teeth. 

Examination of the patient re- 
vealed right facial swelling, right 
maxillary tenderness, and a black 
necrotic-looking right middle turbi- 
nate denuded of most of its mucosal 
layer. There was no evidence of rhi- 
norrhea, epistaxis, or nasal conges- 


tion. The laboratory data were signifi- 
cant for a consistently low white blood 
cell count, ranging between 2.0 and 
11.0 X 10°/L, during the preceding two 
weeks, and a hemoglobin level of 630 
g/L and hematocrit of 0.18 on the day 
of examination. 

A sinus roentgenogram showed 
thickening of the mucoperiosteal 
membrane of the right maxillary 
sinus, with the remainder of the para- 
nasal air sinuses being clear and 
roentgenographically unremarkable. 
A computed tomographic scan of the 
paranasal sinuses revealed mucoper- 
iosteal thickening in the right maxil- 


PATHOLOGIC QUIZ CASE 2 


lary and ethmoidal sinuses. There was 
no evidence of masses or bony 
destruction. 

The patient underwent a right Cald- 
well-Luc procedure. Intraoperative 
examination disclosed the anterior 
and medial bony walls of the right 
maxillary sinus to be thin and necrot- 
ic, with the overlying sinus mucosa 
being thick and hypertrophied. Biopsy 
specimens of the medial maxillary 
sinus wall (Figs 1 and 2) were 
obtained for culture, sensitivity, and 
histologic examination. 

What is your diagnosis? 


Jonathan Kahn, MD, Harold Korol, MD, Redwood City, Calif 


A 48-year-old man presented with a 
2xX1xX1-cm whitish-tan exophytic 
mass at the anterior portion of the 
left inferior turbinate. The patient 
stated that the lesion had been slowly 
enlarging for approximately one year 
and had noted occasional rhinorrhea 
and epistaxis. The patient denied 
nasal obstruction, facial pain, or 
swelling. The patient had no history 


of nasal lesions. 

The mass was completely excised 
with the patient under local anesthe- 
sia (excisional biopsy specimen shown 
in ascending order of magnification in 
Figs 1 through 4). A computed tomog- 
raphic scan of the nasal cavity and the 
paranasal sinuses revealed no abnor- 
malities. Findings of chest roentgen- 
ography and a technetium bone scan 


were normal. 

The patient then underwent a left 
partial maxillectomy with removal of 
the inferior turbinate and the lateral 
wall of the nose. No tumor was found 
on examination of the operative speci- 
men. The patient was free of local or 
distant disease 22 months after sur- 
gery. 

What is your diagnosis? 


Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to the 
ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be submitted 
in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color 
transparencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. 
Transparencies should be carefully packaged in a separate container. Please do not submit glass-mounted 
transparencies or the actual glass histology slides. Material for the RESIDENT'S PAGE should be mailed to the Chief 


Editor. 
Reprints not available. 
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PATHOLOGIC QUIZ CASE 1 





Figure 1. Figure 2. 


PATHOLOGIC QUIZ CASE 2 
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Pathologic Diagnosis: Invasive as- 
pergillosis of the maxillary sinus and 
nose. 

Aspergillus, a fungus of the mycetes 
group, is a ubiquitous organism fre- 
quently found in soil and decaying 
vegetation. Of the numerous species of 
Aspergillus, only a few have been 
found to be pathogenic in man, with 
Aspergillus fumigatus involved more 
frequently than Aspergillus flavus in 
Sinusitis. Aspergillosis, which is 
acquired by inhalation of spores, can 
germinate and colonize the sinonasal 
tract. 

Aspergillosis of the paranasal 
sinuses, the most common of all fun- 
gal sinus infections, was once a diag- 
nostic rarity, with only 37 cases 
reported in the world literature 
between 1891 and 1972.' Currently, 
however, not only is it being diag- 
nosed with increasing frequency, but 
three distinct forms of the infection 
have been classified: noninvasive, 
locally invasive, and disseminated 
aspergillosis. 

Noninvasive aspergillosis (also 
known as fungus ball) is the most 
common form, and usually affects 
otherwise healthy persons. It often 
mimics chronic bacterial sinusitis, 
which is refractory to the usual anti- 
biotic therapy. The fungus ball is a 
necrotic mass of Aspergillus hyphae 
and mucosal debris. The adjacent 
mucosa is nonspecifically edematous 
and chronically inflamed. It is com- 
monly confined to a single antral cav- 
ity; in most cases, the maxillary 
sinus.” Symptoms vary greatly, from 
no symptoms to rhinorrhea, nasal 
obstruction, headaches, and severe 
pain over the affected area. Radiologic 
findings demonstrate mucoperiosteal 
thickening, antral opacification, and a 
variable degree of bony sclerosis, 
without any bony destruction.’ Both 
diagnosis and treatment can be 
accomplished through a Caldwell-Luc 
procedure. 

Invasive or fulminant aspergillosis 
of the nose and paranasal sinuses has 
been established as a clinical entity 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


affecting immunocompromised indi- 
viduals. The patient may present with 
symptoms similar to those of nonin- 
vasive aspergillosis. However, exami- 
nation reveals facial edema, nasal or 
orbital mass, and the classic black 
necrotic-looking turbinates. In addi- 
tion, there may be rapid progressive 
necrosis of the mucoperiosteal mem- 
brane and bony destruction of the 
sinus walls and turbinates, which may 
mimic a malignant neoplasm. Prompt 
recognition and treatment of invasive 
aspergillosis is of extreme impor- 
tance, since neither surgery nor anti- 
fungal agents will prevent fatal out- 
come once orbital or intracranial 
extension has occurred. Viollier et al‘ 
have identified three risk factors that 
may be used for the initiation of 
empirical treatment in the absence of 
microbiological proof: (1) broad-spec- 
trum antibiotic use for more than ten 
days, (2) granulocytopenia (less than 
500 cells per microliter) for more than 
14 days, and (3) an endemic environ- 
ment. Other investigators have 
pointed to prolonged and extensive 
use of immunosuppressive drugs as an 
additional risk factor.’ Diagnosis of 
invasive aspergillosis can be accurate- 
ly made by the use of pathologic spec- 
imens. Identification of Aspergillus in 
tissue is dependent on the recognition 
of septate hyphae, which are uniform 
in size (4 to 6 um in diameter) and 
have characteristic dichotomous 
branching at 45° angles, and on the 
ability to stain with methenamine sil- 
ver (Fig 1).° “Fruiting bodies” may be 
identified in some cases when the 
aspergillus is exposed to the ambient 
air, but are usually seen only in cul- 
tures. They consist of a round conidio- 
phore associated with diversely col- 
ored spores (conidia). Granulomatous 
lesions are rarely seen due to the 
acute nature of the disease; however, 
evidence of chronic inflammation is 
readily observed in the surrounding 
tissue. Figure 2 shows a hematoxylin- 
eosin-stained specimen of the respira- 
tory mucosa of the maxillary sinus. 
The lamina propria is edematous and 
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contains scattered inflammatory 
cells. Aspergilli have a great tendency 
to invade blood vessels, which may 
cause thrombosis and subsequent 
infarction and necrosis. The necrotic 
debris is usually identified as the gray 
or black crusting on the turbinates, 
and may contain fungal elements. 

Therapy for invasive aspergillosis 
should include the intravenous ad- 
ministration of amphotericin B and 
surgery for those not responding to 
the antifungal medication.‘ Recently, 
Weber and Lopez-Berestein’ reported 
that treatment with liposomal- 
amphotericin B is as effective against 
invasive aspergillosis as treatment 
with amphotericin B, but is less toxic. 
Surgery should be directed at the 
elimination of all macroscopic dis- 
ease, along with a wide margin of 
healthy tissue. If the septum or inferi- 
or turbinates are involved, a complete 
septumectomy is mandatory. Involve- 
ment of the middle meatus requires 
excision of the medial maxillary wall 
and an intranasal ethmoidectomy.: 

Disseminated aspergillosis is de- 
fined as involvement of at least two 
noncontiguous structures. It usually 
infects the lungs, abdominal viscera, 
brain, and sinuses. Mortality, usually 
due to pulmonary aspergillosis, is very 
high, with some centers reporting a 
80% mortality rate. 
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Pathologic Diagnosis: Leiomyosar- 
coma of the nasal cavty. 

Leiomyosarcema of the head and 
neck is a rare lesiom that was first 
reported by Dotben' m 1958. Dobben 
described an elderly white woman 
who presented with nasa! obstruction 
and was noted to have a posterior 
choanal mass, which was removed by 
a snare. To our knowledge, 20 lesions 
of the nose and paranasal sinuses 
have subsequently been reported in 
the literature. 

Leiomyosarcoma kas also been 
found at other sites m the head and 
neck. Mindell et al’ reviewed 31 cases 
and found that ‘he most common sites 
of presentation were the scalp and 
other areas of superficial soft tissue 
(nine cases). The nex. most common 
areas of presentation were hypophar- 
ynx, nose, tongue, and trachea, with 
three cases at each site. 

Patients with leiomyosarcoma of 
the nose or paranasal sinuses have an 
average age at presentation of 53 
years, with a range of 18 to 87 years. 
The ratio of male to female patients is 
2:1. The most commor site of presen- 
tation is the nose (15 patients), fol- 
lowed by the maxilla (seven patients), 
and the ethmoidal sinus (one pa- 
tient). 

_ The presenting symptoms are those 

of mass lesions ef the nose and para- 
nasal sinuses: masal obstruction (15 
patients), epistaxis (eight patients), 
facial pain (five patients), facial 
swelling (three patients), and rhinor- 
rhea (two patients). 

The lesion is usually described as 
being whitish-tan or tan-gray, fleshy- 
smooth, and fimm.'* It is usually dis- 
cretely circumscribed and tends to be 
larger than la@omyomas at similar 
sites.’ 

Microscopie examination of the 
excisional biopsy specimen in our case 
showed a polypeid tumor eovered by 
metaplastic respiratery epithelium. 


PATHOLOGIC QUIZ CASE 2 


The tumor consisted of cellulonadular 
bundles of smooth muscle that showed 
nuclear pleomorphism and faci of 
mitotic activity. Up to three mitoses 
were seen in one high-power fiele, and 
the lesion averaged three mitoses per 
ten high-power fields. 

Leiomyosarcomas are characterized 
by proliferations of spindle cells with 
elongated cytoplasmic extensions ar- 
ranged in bundles.’ Nuclei tend to be 
rounded at the ends (“cigar-shaped” 
nuclei), a feature that allows some 
distinction from fibroblasts. The 
tumor may be confused with spindle 
cell sarcoma, fibrosarcoma, and neu- 
rofibrosarcoma under the light micro- 
scope; thus, ultrastructural examina- 
tion for myofibrils, pinocytotic vesi- 
cles, and desmosomes may be neces- 
sary." 

Anaplastic features of large, bi- 
zarre pyknotic nuclei and mitotix fig- 
ures are common. The number of 
mitotic figures per high-power field is 
the most important criterion of 
malignancy. A tumor that exhibits 
one or more mitotic figures per five 
high-power fields is almost certain to 
be malignant.’ 

Leiomyosarcoma is a malignant 
tumor of smooth-muscle origin. In the 
head and neck area, smooth musele is 
sparse and found mainly in the walls 
of blood vessels and the arrector pili 
musculature of the skin.’ Other possi- 
ble modes of origin of these tumers in 
the head and neck are from aberrant 
undifferentiated mesenchyme and 
from metastatic spread.’ 

Josephson et al? reviewed 18 cases of 
nasal cavity and paranasal sinus leio- 
myosarcoma and found that 50% of 
the patients were dead within one 
year of diagnosis, and another three 
patients were dead within three years. 
Of the nine patients who were alive at 
one year, at least one was known to 
have a recurrence; however, there was 
no follow-up for any of these patients 
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beyond the first year, except for two 
patients reported to be alive at two 
and four years, respectively. Kullman‘ 
also described a patient with a nasal 
lesion who was alive and without 
recurrence three years after surgery 
and chemotherapy. 

Thus, while there are too few 
reports in the literature to ascertain 
statistical significance, a five-year 
survival rate of approximately 20% is 
to be expected. 

Therapeutic modalities have ranged 
from local surgical excision alone to 
radical wide-field resection with or 
without radiotherapy and/or chemo- 
therapy. Leiomyosarcoma in other 
parts of the body is known to be 
minimally radiosensitive, and this 
appears to hold true in the head and 
neck region. There is insufficient 
experience with chemotherapy to 
evaluate its role in the treatment of 
leiomyosarcoma. Orbital invasion is 
associated with poor prognosis, since, 
to our knowledge, there are no survi- 
vors with any degree of orbital inva- 
sion, regardless of treatment proto- 
col. 

A review of cases makes it apparent 
that, even for small tumors, radical 
surgery seems to provide the only 
chance for survival. 
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SIXTY-SECOND ANNUAL NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
MAY 18-19, 1989—THE VISTA INTERNATIONAL HOTEL 
NEW YORK CITY 
SPONSORED BY 


THE NEW YORK EYE AND EAR INFIRMARY STAFF AND ALUMNI 
+ kk 


OTOLARYNGOLOGY —HEAD AND NECK SURGERY 1989 


+k 
PROGRAM CHAIRMAN: KENNETH F. MATTUCCI, M.D. 


* k% 


TOPICS 
“FACIAL PLASTIC SURGERY” 
Repair of Naso Septal Perforations 
Autogenous Cartilage Grafting in Revision Rhinoplasty 
Relationship of Cosmetic Nasal Surgery to “Nasal Valve” Function 
The Twisted Nose 
“HEAD AND NECK SURGERY” 
Pathogenesis, Bacteriology and Medical Treatment 
of the Deep Cervical Abscess 
Surgical Approaches and Management 
of the Deep Cervical Abscess 
Surgical Approaches to the Facial Nerve 
in Parotid Surgery 
“MANAGEMENT OF BELL'S PALSY—OUTLOOK FOR THE TWENTY-FIRST CENTURY" 
“NEUROLOGICAL ASPECTS OF FACIAL PAIN” 
“SENSORI-NEURAL HEARING LOSS IN TYMPANOPLASTY” 


* k k 


GUEST OF HONOR: UGO FISCH, M.D. 


x k * 


SPEAKERS 
































JOSEPH ATTIE, M.D. JEFFREY KESSLER, M.D. 
RICHARD BELLUCCI, M.D. CHARLES KIMMELMAN, M.D. 
PAUL CHODOSH, M.D. KENNETH F. MATTUCCI, M.D. 
YOUNG BIN CHOO, M.D. NORMAN PASTOREK, M.D. 
CRAIG FOSTER, M.D. THOMAS ROMO, M.D. 
HECTOR GIANCARLO, M.D. MICHAEL SACHS, M.D. 
JOEL GREENSPAN, M.D. ROY SESSIONS, M.D. 
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CME Credits, Category 1: 12 
Registration Fee: $200.00 (luncheon and cocktail reception included) 
Residents: $75.00 (luncheon and cocktail reception included) 

For Brochure and additional information, please write: 

Jane Stark, Conference Coordinator 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 Tel: (212) 598-1313 or 598-1430 












OTOLARYNGOLOGIST 
College Station, Texas 






ACADEMIC POSITION IN OTOLARYNGOLOGY — 
HEAD AND NECK SURGERY 






The Scott & White Clinic, a multi-specialty clinic of 
350 physicians, seeks a Board Certified or Board 
Eligible Otolaryngologist to join its growing 29 
physician staff in its College Station facility. The 
Bryan-College Station community has a population 
of 100,000 and is the home of Texas A&M 
University. Medical school affiliation is available. 
Excellent educational and cultural opportunities. 
Competitive income and excellent benefits. 


Send CV to: 







The Department of Otolaryngology, Medical College of 
Ohio is seeking a board certified/eligible otolaryngologist 
to join a full-time academic facility. This position will 
include clinical practice, teaching and opportunity for 
research. Salary and academic appointment will be 








commensurate with experience and training. Benefits 
are excellent. Applicants should send their curriculum 
vitae to: 







Dr. David Hackethorn 
Medical Director 
Scott & White Clinic, 
1600 University Drive East 
College Station, Tx. 77840 


or call 409-268-3300 for more information. 


SCOTT & WHITE 







Allan M. Rubin, MD, Ph.D., 

Department of Otolaryngology-Head 
and Neck Surgery, 

Medical College of Ohio, C.S. 10008, 

Toledo, Ohio 43699. EOE. 





INTRODUCING 
6 MINUTE STERILIZATION. 


With no steam or chemicals for safer handling 


The Cox Rapid Heat Transfer Ster- 
ilizer uses dry heat — tong recog- 
nized as one of the safest methods of 
sterilization. Dry heat eliminates the 
corrosive, dulling effects of steam and 
chemical vapor sterilizers. It’s the decid- 
edly better way to sterilize and now 
it's decidedly faster. 

With the Cox Sterilizer, your 
instruments are ready in six minutes. 
You can even sterilize between 
patients and reduce your inventory of 
instruments. Depending upon the 
size of your practice this alone could 
amount to Bundreds, perhaps thou- 


of delicate instruments. 


sands of dollars. You'll save too.on 
the purchase, storage and use of 
potentially toxic chemicals and expen- 
sive venting to rid your office of 
unpleasant odors. 

How coes it work? The Cox Steri- 
lizer uses microprocessor heat transfer 
technology to maintain a uniform 
temperature of 375 deg. F. Air flow 
volume is in the range of 3,000 ft./ 
min. The temperature remains canstant 
and precise, avoiding instrument- 
damaging ‘hot spots” common in 
conventional dry heat ovens. 

Effectiveness? Tests by the Baylor 


i 





College of Dentistry measured it by 
the benchmark for dry heat steriliza- 
tion — the spores of Bacillus subtilis 
— and determined that the Cox Steri- 
lizer meets or exceeds the require- 
ments for sterilization established by 
any regulatory or scientific organiza- 
tion in the world. 

For more information on how six 
minute sterilization can benefit your 
practice, call 1-800-247-6493. In Texas: 
(214) 528-8900. or contact your near- 
est Cox Sterile Products dealer. 
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The Cox Rapid Heat Transfer Sterilizer has been authorized for commercial 
distribution as a medical device in the United States. 
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VER A CENTURY AGO, 


a thousand visionary physicians across the 
nation bestowed a commemorative stone 
carving to the Washington Monument. This patriotic 
display symbolized their unrelenting devotion to a 


new republic founded on 


freedoms— including the 
freedom to practice medicine 
for the best possible health of 
all its people. Today your help 
is needed to restore this symbol 
of our profession. 

Because the commemo- 


NRAN 


rative stone has suffered from N SS | 





severe erosion and deface- 
ment, the American Medical Association is launching a campaign to raise money from 
physicians to restore this symbol of medicine for the National Park Service. Every 
contribution made to this effort will serve as a statement of each physician's personal 
affirmation and commitment to health and medicine in America. 

Please take part in rededicating the commemorative stone as a shining example of 
the strength of medicine in a free and strong society. 
Contributors who donate $100 or more will receive a 
memorial replica of the carving as a token of appreciation. 
Send your tax deductible contribution for this time- 





less symbol today. Thank you. 





Yes, I want to affirm my commitment 











to health and medicine in America. Nadie 
Please accept my contribution for: ERIEN 
Other 
pe ee ee 
$100 
2 l a TEA r o O a SS 
$50 City/State/Zip 
$25 


Please make checks payable to: All donations are tax deductible. All contributions will be publicly recognized in an 


AMA Stone/National Park Service. 


Mail your payment with this form to: 


AMA Stone/National Park Service 
P.O. Box 109016 
Chicago, Illinois 60610-9016 


unveiling ceremony for the new stone when it is fully restored. 


Thank you for your contribution. 





CURRENT CLINICAL CONCEPTS IN OTOLARYNGOLOGY—1989 


MARCH 2-4, 1989 
BAL HARBOUR, FLORIDA 


Sponsored By: DEPARTMENT OF OTOLARYNGOLOGY 


Ted A. Cook, M.D. 
Portland, Oregon 








Douglas W. Klotch, M.D. 
Tampa, Florida 


UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
Program Director: Lanny Grobman, M.D. 


GUEST FACULTY 
Prof. Dr. Ugo Fisch 
Zurich, Switzerland 






Dale H. Rice, M.D. 
Los Angeles, California 


Kenneth M. Grundfast, M.D. 
Washington, D.C. 





Course Descziption and Objectives: “Current Clinical Concepts in Otolaryngology” is planned and directed towards the practicing 
Otolaryngologrst and Head and Neck Surgeon. All aspects of the specialty will be covered in concise and practical 15-minute presentations 
followed by 5-minute question and answer periods. Eminent visiting professors and local faculty will share their expertise in specific areas of 
otolaryngology, otology, neuro-otology, head and neck cancer surgery, and facial plastic and reconstructive surgery with emphasis on diagnosis 
and surgical treatment. Newer techniques such as mandibular plating, ossicular reconstruction, and facial implants will be presented. Other 
topics include evaluation of stridor and treatment of early laryngeal carcinoma. Discussion of recent advances in these and other topics will 
provide participants with up-to-date information, enabling them to formulate appropriate diagnostic and treatment plans in their practices. 


FEE: $295 Physicians in practice 


$175 Physicians in training, Allied Health Professionals 


COURSE HOURS: 12 Category | AMA 


INFORMATION: Division of Continuing Medical Education D23-3 
University of Miami School of Medicine 


P.O. Box 016960 
Miami, Florida 33101 


FLORIDA, OKLAHOMA 
Otokaryngologist 


FLORIDA: Immediate need for 
qualified otolaryngologist with 
800-bed regional multi-hospital 
Healthcare System. Gainesville- 
based. Offers paid malpractice, 
salary guarantee, office space, 
moving expenses and other 
benefits. 


OKLAHOMA: BC/BE otolaryn- 
gologist for fee-for-service private 
practice in Oklahoma. Progressive, 
friendly family oriented commu- 
nity. Excellent income potential 
and start-up package. 


Contact: 

Leonard Graivier, M.D. or 
Tony C. Rasberry 
1-800-335-2575 

Physician Network of America, Inc. 
8505 Freeport Parkway, Suite 130 
Irving, Texas 75063 


Telephone (305) 547-6716 






OTOLARYNGOLOGIST 


Southwest Virginia—modern 153 
bed acute care hospital has an 
excellent opportunity for a Board 
Certified/Eligible Otolaryngologist. 
Medical service area population of 
55,000. Financial guarantees, prac- 
tice assistance and relocation. 
Beautiful mountainous plateau area 
with exceptional cultural, educa- 
tional and recreational opportuni- 
ties. 


Contact: 
Administrator 

P.0. Box 759 
Pulaski, VA 24301 
703-980-6822 


OTOLARYNGOLOGIST 


Board Certified or Board Eligible, 
wanted for Branch Clinic in thriving 
community. Branch physicians are 
part of 200+ doctor multi-special- 
ty clinic which provides financial, 
administrative, educational and 
medical specialty support. Liberal 
fringe benefits including time off 
for educational meetings and vaca- 
tions. Write including CV to: 


Robert C. Parker, Jr., M.D. 

Assistant to the Chief 
Executive Officer 

Carle Clinic 

602 W. University Ave 

Urbana, Illinois 61801 





l 






Academic Position 
The Department of Otolaryngology- 
Head and Neck Surgery of the 
Eastern Virginia Medical School is 
seeking a full time academic gener- 
al otolaryngologist. Special inter- 
ests in reconstructive, sinus, facial 
plastic, and maxillofacial surgery 
desirable. 

This position includes active prac- 
tice, teaching, and protected 
research time. Candidates must be 
Board certified/eligible, qualified 
for appointment at the Assistant 
Professor level, and eligible for 
medical licensure in Virginia. The 
salary is competitive, and there are 
attractive fringe benefits. 
Applicants should send their curric- 
ulum vitae to: 

Gary L. Schechter, M.D. 
Department of Otolaryngology- 
Head and Neck Surgery 
825 Fairfax Avenue, Room 510 
Norfolk, Virginia 23507 
804-446-5934 


Eastern Virginia Medical School is an 
affirmative action, equal opportunity 
employer. 


LAG 


Central Ohio Medical Group 































ENT Physician, BC/BE, wanted 
for ENT Department of a pres- 
tigious multispecialty group in 







Columbus, Ohio, with branches 
in three surrounding suburban 






communities. 











Excellent practice opportunity 
with guaranteed starting salary 
and benefits. This is a diverse 







and thriving local economy, 





with rapidly growing suburban 
communities. 








Respond with CV to: 





JOHN WILLIS, M.D. 
497 EAST TOWN ST. 

COLUMBUS, OH 43215 
614/222-3300 






OTOLARYNGOLOGIST 


For 
Full-Time Position 


in 
SAN FRANCISCO BAY AREA 


Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Benefits 
Requires California License and 
Board Certification or Eligibility 
Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 





OTOLARYNGOLOGIST FOR TEXAS 


The Scott and White Clinic, a multispecialty group 
of over three hundred physicians, is seeking a board 
certified or board eligible Otolaryngologist to join 
its six-member division of Otolaryngology. The 
clinic is located in Temple, an hours drive from 
Austin, and serves as a tertiary care facility for Cen- 
tral Texas. Scott & White provides the clinical ex- 
perience for Texas A&M University College of 
Medicine and there are opportunities for teaching 
as well as research. 


Salary is competitive; benefits excellent. Special 
interest or training in Head and Neck Surgery and 
Oncology is desirable. 


Please send resume and letter to Tibor Ruff, M.D., 
Director, Division of Otolaryngology, Scott & 
White Clinic, 2401 S. 31st Street, Temple, Texas 
76508, or call 817-774-3873 for more information. 


Rig SCOTT & WHITE 








Go ahead. Live it up while you can. 
Eat anything and everything you 
want, from those processed meats 
to fatty dairy producsB to that 

extra measure of salt. But do it soon. 
Because poor eating habits can 
lead to high blood cholesterol, which 
can result in cloggec arteries, a 
damaged heart, andan early death. 
The AmericamHeart Association 
urges you to eat sensibly. Avoid food 
high in fat, salt and cholesterol. 
Avoid eating too much. It could keep 
you from an early grave and let 

you live it up a little longer. 


AmericanHeart 
Association 


WERE RGHTINS FOR 
YOUR LIFE 


This space provided 4s a public service. 
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NASAL SPRAY, 0042% 


Relief for rhinitis with _ 
less sting than flunisolide’ 


Percent of patients 
with nasal stinging 
and burning 


Beclomethasone dipropionate ; 
( hy 30% Flunisolide nasal spray 
aqueous nasal spray (n= 40) kn , 
| % 2 inhalations bid © (n=40) 2 inhalations bid 


p <0.05 —Adapted from Bronsky et al. 


Moist relief for seasonal, perennial, and vasomotor rhinitis 
C Indicated for patients 6 years of age and older 
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C Superior to terfenadine for the control of breakthrough symptoms on high 
pollen count days?+ 
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Convenient dosage fo enhance compliance 
C 10r 2 sprays per nostril bid 


O No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate’ 
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1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing regimens of beclomethasone dipropionate 
aqueous nasal spray and flunisolide nasal spray in the treatment ofacute seasonal rhinitis. /mmunology and Allergy 
Practice 1987.9(5):11-16. 

2. Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclomethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res Opin 1985;9(8):560-567 

3. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief. 
What a comfort! 


*Calculated on the dried basis. 
tin two out of four measures of nasal symptoms, p<0.01. 
Please consult next page for Brief Summary of Prescribing Information. 
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BECONASE AQ® BRIEF SUMMARY 
ene dipropionate, monohydrate) 

asal Spray, 0.042%* 
*Calculated on the dried basis. SHAKE WELL 
For Intranasal Use Only BEFORE USE. 


The following is a brief summary only. Before prescribing, see complete prescrib- 
ing information in BECONASE AQ® Nasal Spray product labeling. 


INDICATIONS AND USAGE: BECONASE AQ® Nasal Spray is indicated for the 
relief of the symptoms of seasonal or perennial allergic and nonallergic (vaso- 
motor) rhinitis. 

BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of 
nasal polyps following surgical removal. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
aration contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ® 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged 
periods with systemic corticosteroids are transferred to BECONASE AQ Nasal 
Spray. This is particularly important in those patients who have associated asthma 
or other clinical conditions where too rapid a decrease in systemic corticosteroids 
May Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day predni- 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- 
hood of HPA suppression compared to a therapeutic dose of either one alone. 
Therefore, BECONASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate-day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if indi- 
viduals are particularly sensitive or predisposed by virtue of recent systemic ste- 
roid therapy, symptoms of hypercorticism may occur, including very rare cases of 
menstrual irregularities, acneiform lesions, and cushingoid features. If such 
changes occur, BECONASE AQ Nasal Spray should be discontinued slowly consis- 
tent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, !assitude, 
and depression. 

Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal application of 
aerosolized corticosteroids. Although these have not been observed in clinical 
trials with BECONASE AQ® Nasal Spray, vigilance should be maintained. 

In clinical studies with beclomethasone dipropionate administered intranasally, 
the development of localized infections of the nose and pharynx with Candida 
albicans has occurred only rarely. When such an infection develops, it may require 
treatment with appropriate local therapy or discontinuation of treatment with 
BECONASE AQ Nasal Spray. 

if persistent nasopharyngeal irritation occurs, it may be an indication for stop- 
ping BECONASE AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive 
doses of BECONASE AQ Nasal Spray may suppress HPA function. 

BECONASE AQ Nasal Spray should be used with caution, if at all, in patients 
with active or quiescent tuberculous infections of the respiratory tract; untreated 
fungal, bacterial, or systemic viral infections; or ocular herpes simplex. 

For BECONASE AQ Nasal Spray to be effective in the treatment of nasal polyps, 
the spray must be able to enter the nose. Therefore, treatment of nasal polyps with 
BECONASE AQ Nasal Spray should be considered adjunctive therapy to surgical 
removal and/or the use of other medications that will permit effective penetration 
of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment. 

As with any long-term treatment, patients using BECONASE AQ Nasal Spray 
over several months or longer should be examined periodically for possible 
changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should 
not use a nasal corticosteroid until healing has occurred. 

Although systemic effects have been minimal with recommended doses. this 
potential increases with excessive doses. Therefore, larger than recommended 
doses should be avoided 


Information for Patients: Patients being treated with BECONASE AQ Nasal Spray 
should receive the following information and instructions. This information is 
intended to aid in the safe and effective use of medication. It is not a disclosure of 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal 
Spray at regular intervals since its effectiveness depends on its regular use. The 
patient should take the medication as directed. It is not acutely effective, and the 
prescribed dosage should not be increased. Instead, nasal vasoconstrictors or oral 
antihistamines may be needed until the effects of BECONASE AQ Nasal Spray are 
fully manifested. One to two weeks may pass before full relief is obtained. The 
patient should contact the doctor if symptoms do not improve, or if the condition 
worsens, or if sneezing or nasal irritation occurs. For the proper use of the unit and 
to attain maximum improvement, the patient should read and follow the accom- 
panying patient's instructions carefully. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total 

of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 

no evidence of carcinogenic activity. Mutagenic studies have not been performed. 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, 

was observed following treatment by the oral route. No inhibition of the estrous 

cycle in dogs was seen following treatment with beclomethasone dipropionate by 

the inhalation route. 


Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, 
parenteral (subcutaneous) beclomethasone dipropionate has been shown to be 
teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies, beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 
tongue. delayed ossification, and agenesis of the thymus. No teratogenic or 
embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1,000 
times the human dose. There are no adequate and well-controlled studies in preg- 
nant women. Beclomethasone dipropionate should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus, 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers 
receiving corticosteroids during pregnancy. Such infants should be carefully 
observed. 


Nursing Mothers: |t is not known whether beclomethasone dipropionate is 
excreted in human milk. Because other corticosteroids are excreted in human milk, 
caution should be exercised when BECONASE AQ Nasal Spray is administered to 
nursing women. 


Pediatric Use: Safety and effectiveness in children below 6 years of age have not 
been established. 


ADVERSE REACTIONS: in general, side effects in clinical studies have been 
primarily associated with irritation of the nasal mucous membranes. Rarely, 
immediate hypersensitivity reactions may occur after the intranasal administration 
of beclomethasone, 

Adverse reactions reported in controlled clinical trials and open studies in 
patients treated with BECONASE AQ® Nasal Spray are described below. 

Mild nasopharyngeal irritation following the use of beclomethasone aqueous 
Nasal spray has been reported in up to 24% of patients treated, including occasional 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In 
patients experiencing these symptoms, none had to discontinue treatment. The 
incidence of transient irritation and sneezing was approximately the same in the 
group of patients who received placebo in these studies, implying that these 
complaints may be related to vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness 
following the use of BECONASE AQ Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal administration of 
aerosolized corticosteroids (see PRECAUTIONS). 


OVERDOSAGE: information concerning possible overdosage and its treatment 
appears in the full prescribing information. 
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OTOLARYNGOLOGIST 
NEEDED 


Syracuse, New York 


Three member group seeking associate for 
immediate opening. Active medical and surgical 
private practice affiliated with superb residency 
teaching program. Unsurpassed all-season life 
style opportunities in the beautiful Finger Lakes 
region. Competitive compensation with incentive 
and excellent benefits. 


Please contact: 


Daniel D. Rabuzzi, M.D. 
1100 East Genesee Street 
Syracuse, New York 13210 

(315)476-3124 





ENT 
PHYSICIAN 


Busy Otolaryngologist is seeking an associate to meet 
the needs of a growing practice. B.E./B.C. physician will 
find security in this established multi-specialty clinic. 
Location is 15 minutes from downtown Minneapolis and 


is rich in family, cultural, educational and recreational 
opportunities. For further information contact: 


Robert Hovda, M.D. 
Columbia Park Medical Group 
6200 Shingle Creek Parkway 
Suite 480 

Brooklyn Center, MN 55430 
(612) 788-9601 
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While every precaution is taken to ensure accuracy, we cannot 
guarantee against the possibility of an occasional change 
er omission in the preparation of this index. 


Group Health Cooperative of Puget 
Sound, a 320,000-member prepaid 
group practice, currently has a 
position for an Otolaryngologist. 
Referral only practice in a 
multi-specialty organization. 


To inquire, write: 
Director of Medical Staffing 
Group Health Cooperative 
of Puget Sound 
521 Wall Street 
Seattle, WA 98121 


of Puget Sound 
Affirmative Action/Equal Opportunity Employer 








H Michael Reese Health Plan 


The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 










A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 

Scott P. Smith, M.D. 

MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 





an equal opportunity employer m/f/h 


> THE OTOLARYNGOLOGY REVIEW COURSE 


honoring Howard House, M.D. 


February 26-March 4, 1989 — Chicago 


Now, your best review and update for board exams and practice 
Cosponsored by the Osler Institute and St. Louis University 


OBJECTIVES 


e Increase basic science knowledge in otolaryngology 
è Improve clinical skills in diagnosis and treatment 
e Assist otolaryngology residents in organizing study 


e Prepare board candidates to take board examinations 
e Provide practicing surgeons with a review and update 


METHODS 


e HOME STUDY MATERIALS consisting of a syllabus of 
questions and answers with assignments 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 

e PRACTICE EXAMS with oral and written parts 


"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, not 
only from world-famous authorities but from people who are relatively unknown as well."* 


PATHOLOGY 
Upper Respiratory 
Oral Cavity 
Bone and Soft Tissue 
Thyroid and Parathyroid 
Salivary Glands 
Ear and Temporal Bone 


BASIC SCIENCES 
Anatomy and Embryology 
Genetics and Physiology 
Immunology and Allergy 


CLINICAL SCIENCES 
Anesthesiology 
Endocrinology 
Systemic Disease 
Infectious Disease 
Radiology 


OTOLOGY 
Audiology 
Otologic Medicine 
Deafness and Dizziness 
Facial Nerve 
Base of Skull Surgery 
Temporal Bone Surgery 


PEDIATRIC 
OTOLARYNGOLOGY 


Respiratory Obstruction 
Pediatric Tumors 

Caustics and Foreign Bodies 
Laryngeal Anomalies 


Name 
Address 
City/State/Zip 
Phone 


Mail today to: 


P.O. Box 2218 
Terre Haute, IN 47802 


j wPweweeewe eee ee eee eee eee eee eee ee eee eee eee 
l 


1094 Dawn Lane, Dept. 012 


HEAD AND NECK 
Nose and Sinusés 
Oral Cavity 
Pharynx and Larynx 
Salivary Glands 
Trachea and Esophagus 
Thyroid and Parathyroid 
Mandible 
Maxillofacial Trauma 
Facial Anomalies 


AESTHETIC SURGERY 
Otoplasty 
Rhinoplasty 
Blepharoplasty 
Rhytidectomy 
Cosmetic Complications 


LAB AND EXAMS 
Pathology Glass Slides 
Written and Oral Exams 


Charles Bluestone, M.D. 


Professor of Otolaryngology 
University of Pittsburgh 


Bruce Campbell, M.D. 


Ass’t. Professor of Surgery 
Medical College of Wisconsin 


Arnold Cohn, M.D. 


Professor of Otolaryngology 
Wayne State University 


Lauren Holinger, M.D. 
Assoc. Prof. of Otolaryngology 
Rush Medical College 

Jerry House, M.D. 


Ass’t. Clin. Professor of Oto. 
Indiana University 


For [] Feb. 26-Mar. 4, 1989 — Chicago 
[] September 3-9, 1989 — Chicago 
[_] February 1990 — Chicago 


Howard House, M.D. 
Practicing Otolaryngologist 
House Ear Clinic 

Vincent Hyams, M.D. 
Emeritus Chmn. of Oto. Path. 
Armed Forces Institute of Path. 
Thimothy Kaiser, M.D. 
Ass’t. Clin. Professor of Oto. 
Washington University 


Thomas Kron, M.D. 


Ass’t. Prof. of Oto. H. & N. Surg. 


Loyola University 

Arvind Kumar, M.D. 
Assoc. Prof. of tne, 
University of Illinois at Chicago 
K.J. Lee, M.D. 

Ass’t. Clin. Professor of Oto. 
Yale University 

Robert Maisel, M.D. 
Assoc. Prof. of Otolaryngology 
University of Minnesota 


Michael Maves, M.D. 


Professor and Chairman of Oto. 


St. Louis University 


Thomas McDonald, M.D. 
Professor of Otolaryngology 
Mayo Medical School 


Charles Myer, M.D. 
Ass’t. Prof. of Otolaryngology 
University of Cincinnati 


Arnold Noyek, M.D. 


Professor of Oto. and Radiology 


University of Toronto 


Myles Pensak, M.D. 
Assoc. Prof. of Otolaryngology 
University of Cincinnati 


Lewis Tenta, M.D. 
Assoc. Prof. of Otolaryngology 
Rush Medical College 


Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 


[C] Check enclosed for $ 
[| ] Please send more information 


"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course 
given the week before written and or 
exams to save time and travel expense fi 
board candidates. Home study materials a 
sent upon registration. The best value is 
take the seminar well in advance of writt¢ 
boards and repeat for half price. The cours 
will be held at the Holiday Inn Willowbrooe 
7800 Kingery Highway, Willowbrook — ° 
miles south of O’Hare and 10 miles west 
Midway Airport. Rates are $65 single ar 
$88 double. 


" and those little extras...."* 


LOWEST AIR FARES: Reliable Trav“ 
offers you the lowest air fare — often bek® 
super-saver rates. Please call toll-free (80° 
645-6504 ext. 10 and identify yourself wi" 
this Osler course for special group fares. 


"remarkably complete and pleasant."* 


PLACEMENT SERVICE: For a practic 
opportunity write or call (800) 356-7537. 


"the most education for the money."* 


FEES AND C.M.E. CREDITS: 

e Category 1 C.M.E. Credit: 60 hours 
è Practicing Surgeons: $638 
e Residents and Fellows: one third of 


e Repeating course within 2 years: half price 

e Add 10% to payment after Feb. 15, 1989. 

e Attendees not in course hotel add $8/day. 

e $50.00 will reserve your position. 

eSt. Louis University is accredited by tł 
ACCME and designates this program fc 
60 Credit Hours in Category 1 of tl 
Physician’s Recognition Award of tk 
American Medical Association. 


"home study material was extremely helpful." 


CANCELLATIONS: Refunds subject to $5% 
fee, will be made until the seminar begins. 

eCancellation after mailing home stuc 
material requires retention of half of the fe 


"I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


* Comments by participants 


Otolaryngologist sought for large multispecialty group 
providing cere for staff model BC/BS affiliated HMO as 
well as FES practice. Board certified or eligible. 
Excellent saiary and benefit package. Extensive support 
system and modern facility located in Columbia, Mary- 
land, near teaching and research advantages at medical 
schools in the Baltimore-Washington, D.C. area. Please 


direct inquiries and ©.V. to: 


Patuxent Medical Group, Inc. 
Columbia/FreeState Health System 
2 Knoll North Drive 

Columbia, MD 21045 

Attn: Physician Recruiter 










The University of Iowa 
Head and Neck Fellowship 
Posifiens Available 1989 and 1990 


A one-year intensive fellowship in head and neck 
and facial reconstructive surgery is available within 
the Department of Otolaryngology — Head and 
Neck Surgery at The University of Iowa Hospitals 
and Clinics, lowa City, Iowa. 












Experience ts offered in all aspects of head and 
neck oncolcgy, reconstructive surgery, and plastic 
surgery. Accreditation is available through the 
American Academy of Facial Plastic and 
Reconstructive Surgery, the American Cancer 
Society, anc The University of lowa. Applicants 
must be board eligible in otolaryngology—head and 
neck surgery, general surgery, or plastic surgery 
and able to secure an Iowa medical license. 
















For further information, contact 
Douglas =. Dawson, M.D., Assistant Professor 
Codirecter, Head and Neck Surgical Oncology 
Department of Otolaryngology 
The University of lowa 
Hospitals and Clinics 

lowa City, Ilowa 52242 

319/356-2166 


The University of lowa is an affirmative action/equal 
opportunity employer. 
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ERYC™ (Erythromyein Delayed-Release Capsules, USP) 

Before prescribing, please see full prescribing information. A Brief Summary follows. 

INDICATIONS AND USAGE: ERYC is indicated in children and adults for the treatment of the following 
conditions: 

Upper respiratory tract infections of mild to moderate degree caused by Streptococcus pyogenes 
(group A beta hemolytic streptococci); Streptococcus pneumoniae (Diplococcus pneumoniae) : 
Haemophilus influeazae (when used concomitantly with adequate doses of sulfonamides, since not all 
strains of H influenzae are susceptible at the erythromycin concentrations ordinarily achieved). (See 
appropriate sulfonamide labeling for prescribing information.) 

Lower respiratory tract infections of mild to moderate severity caused by Streptococcus pyogenes 
(group A beta hemalytic streptococci); Streptococcus pneumomae (Diplococcus pneumoniae) 

Respiratory tract infections due to Mycoplasma pneumoniae (Eaton's agent) 

Pertussis (whooping cough) caused by Bordetella pertussis. Erythromycin is effective in eliminating the 
organism from the nasopharynx of infected individuals, rendering them noninfectious. Some clinical studies 
suggest that erythromycin may be helpful in the prophylaxis of pertussis in exposed susceptible individuals 

Diphthenia—As an adjunct to antitoxin in infections due to Corynebacterium diphtheriae. to prevent 
establishment of carriers and to eradicate the organism in carriers 

Erythrasma—in the treatment of infections due to Corynebacterium minutissimum 

Intestinal amebiasis caused by Entamoeba histolytica (oral erythromycins only). Extraenteric amebiasis 
requires treatment with other agents. Infections due to Listeria monocytogenes 

Skin and soft tissue infections of mild to moderate severity caused by Streptococcus pyogenes and 
Staphylococcus aureus (resistant staphylococci may emerge during treatment) 

Primary syphilis caused by Treponema pallidum. Erythromyein (ora! forms only) is an alternate choice 
of treatment for primary syphilis in patients altergic to the penicillins. In treatment of primary syphilis, 
spinal fluid should be examined before treatment and as part of the follow-up after therapy. The use of 
erythromycin for the treatment of in utero syphilis is not recommended. (See CLINICAL PHARMACOLOGY 
in full prescribing information) 

Erythromycins are indicated for treatment of the following infections caused by Chlamydia trachomatis 
conjunctivitis of the newborn, pneumonia of infancy, urogenital infections during pregnancy. When tetra- 
cyclines are contraindicated or not tolerated, erythromycin is indicated for the treatment of uncomplicated 
urethral, endocervical, or rectal infections in adults due to Chlamydia trachomatis 

Legionnaires’ disease caused by Legionella pneumophila. Although no controlled clinical efficacy 
Studies have been conducted, in vitro and limited preliminary clinical data suggest that erythromycin may 
be effective in treating Legionnaires’ disease. 

Therapy with erythromycin should be monitored by bacteriological studies and by clinical response 
(See CLINICAL PHARMACOLOGY —Microbiology, in full prescribing information) 

Injectable benzathine penicillin G is considered by the American Heart Association to be the drug of 
choice in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of 
rheumatic fever. When oral medication is preferred for treatment of the above conditions, penicillin G, V. or 
erythromycin are alternate drugs of choice 

Although no controlled clinical efficacy trials have been conducted, erythromycin Fas been suggested 
by the American Heart Association and the American Dental Association for use in a “egimen for prophylaxis 
against bacterial endocarditis in patients allergic to penicillin who have congenital and/or rheumatic or 
other acquired valvular heart disease when they undergo dental procedures and Surgical procedures of the 
upper respiratory tract. (Erythromycin is not suitable prior to genitourinary surgery wnere the organisms 
likely to lead to bacteremia are gram-negative bacilli or the enterococcal group of streptococci) 

NOTE: When selecting antibiotics for the prevention of bacterial endocarditis the prysician or dentist 
should read the full joint 1984 statement of the American Heart Association and the American Dental 
Association 
CONTRAINDICATION: ERYC is contraindicated in patients with: known hypersensitivity to this antibiotic. 
WARNING: There have been a few reports of hepatic dysfunction, with or without jaundice, occurring in 
patients receiving erythromycin ethylsuccinate, base, and stearate products 
PRECAUTIONS: Caution should be exercised when erythromycin is administered to patients with 
impaired hepatic function (see CLINICAL PHARMACOLOGY. in full prescribing informacion, and WARNING). 

Erythromycin use in patients who are receiving high doses of theophylline may be associated with an 
increase in serum theophylline levels and potential theophylline toxicity. In case of theophylline toxicity 
and/or elevated serum theophylline levels, the dose of theophylline should be reduced while the patient is 
receiving concomitant erythromycin therapy. 

Erythromycin interferes with the fluorometric determination of urinary catecholamines. 

Prolonged or repeated use of erythromycin may result in an overgrowth of nonsusceptible bacteria or 
fungi. If superinfection occurs, erythromycin should be discontinued and appropriate therapy instituted 

When indicated, incision and drainage or other surgical procedures should be perfermed in conjunction 
with antibiotic therapy 

Pregnancy Category B—Reproduction studies have been performed in rats, mice and rabbits using 
erythromycin and its various salts and esters, at doses which were several times multiples of the usual 
human dose. No evidence of impaired fertility or harm to the fetus that appeared related to erythromycin 
was reported in these studies. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed 

Labor and Delivery—The effect of ERYC on labor and delivery is unknown 

Nursing Mothers—Erythromycin is excreted in milk (see CLINICAL PHARMACOLOGY in full prescribing 
information). 

Pediatric Use—See INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION 
ADVERSE REACTIONS: The most frequent side effects of oral erythromycin preparations are gastro 
intestinal and are dose-related. They include nausea, vomiting, abdominal pain, diarrhea ard-anorexia. 
Symptoms of hepatic dysfunction and/or abnormal liver function test results may occur (see WARNING). 

Mild allergic reactions such as rashes with or without pruritus, urticaria, bullous fixed eruptions, and 
eczema have been reported with erythromycin. Serious allergic reactions, including anaphylaxis have 
been reported 

There have been isolated reports of reversible hearing loss occurring chiefly in patents with renal 
insufficiency and in patients receiving high doses of erythromycin 

Caution: Federal law prohibits dispensing without prescription 0696G016 
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Midforehead Browlift 
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HEAD AND NECK 
CANCER REHABILITATION INSTITUTE 


affiliated with 
Methodist Hospital of Indiana 
Indianapolis, Indiana 


The Head and Neck Rehabilitation Institute is a not-for-profit public foundation 
dedicated to rehabilitation, education and research in head and neck cancer. We are 
pleased to announce the availability of three Institute-sponsored programs. 


VISITING CLINICIAN FELLOWSHIP PROGRAM 


The Head and Neck Cancer Rehabilitation Institute invites applications for the Visiting 
Clinician Fellowship Program. Team Fellowships are available to a surgeon and speech 
pathologist who work together in laryngeal cancer rehabilitation. The intent of the one- 
week program is to provide concentrated clinical experience in post-laryngectomy 
endoscopic voice restoration, including patient selection, operative techniques and pros- 
thesis management. Instructors will be Eric D. Blom, Ph.D., Mark I. Singer, M.D., 
F.A.C.S. and Ronald C. Hamaker, M.D., F.A.C.S. Applications for this non-subsidized 
Fellowship are available on a continuous basis. 


FRANK BATTEN VOICE REHABILITATION PROGRAM 


The Head and Neck Cancer Rehabilitation Institute announces the availability of the 
Frank Batten Voice Rehabilitation Program. Laryngectomized individuals who have 
verifiably limited financial resources and medical referral will be considered for endo- 
scopic voice restoration. All professional services, hospitalization, and voice prostheses 
will be donated by individuals and organizations affiliated with the Institute. The recipient 
is expected to pay travel and lodging. Applications are available on a continuous basis. 


JOHN SCRIPPS RESEARCH GRANT 


The Head and Neck Center Rehabilitation Institute invites applications for the John 
Scripps Research Grant. This grant supports a one-year research investigation directed 
toward medical, surgical, or rehabilitative management of head and neck cancer pa- 
tients. Grant support is in the amount of $15,000 and is non-renewable. Deadline for 
applications is April 2, 1989. 


For applications and additional information contact 
Eric D. Blom, Ph.D., clo Head and Neck Cancer Rehabilitation Institute, 
Suite 780, Medical Tower, 
1633 North Capitol, Indianapolis, Indiana 46202. 
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e No Operating Room Mess 
e Not Stainable 

» Water Resistant 

* Very Adhesive 
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FOR INFORMATION ON THE DENVER NASAL SPLINT"; CALL OR WRITE 
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DENVER SPLINT COMPANY INCORPORATED 
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The Versatile Midforehead Browlift 
Ted A. Cook, MD, Peter J. Brownrigg, MD, Portland, Ore; 
Tom D. Wang, MD, Rochester, Minn; Vito C. Quatela, MD, Rochester, NY ................ 


Surgical Correction of Enophthalmos and Diplopia: A Report of 38 Cases 
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The Effects of Pentoxifylline on Random Skin Flap Survival 
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Acute Blood Flow Changes in Rapidly Expanded and Adjacent Skin 
Edward J. Ricciardelli, MD; George S. Goding, MD; Donald A. Bright; 
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Pericranial Free Grafts in the Face 
Nelson B. Powell, MD, Robert W. Riley, MD, Palo Alto, Calif a. 


Histoacryl: Its Use in Aesthetic Facial Plastic Surgery 
Frank M. Kamer, MD, John H. Joseph, MD, Los Angeles, Calif a, 


Ptosis and Blepharoplasty Surgery 
Donna J. Millay, MD, Wayne F. Larrabee, Jr, MD, Seattle, WAS a. 


A Technique to Treat Wrestlers’ Auricular Hematoma 
Without Interrupting Training or Competition 
David E. Schuller, MD; Steven D. Dankle, MD; 
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The Effects of Allopurinol and Superoxide Dismutase in a Rat Model of 
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Alan T. Pokorny; Donald A. Bright; Charles W. Cummings, MD, Seattle, Wash ......... 
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George S. Goding, Jr, MD; Charles W. Cummings, MD; 
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A New Cocaine Abuse Complex: 
Involvement of Nose, Septum, Palate, and Pharynx 
Harold L. Deutsch, MD, D. Ralph Millard, Jr, MD, Miami, Fla a. 
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Extension: A Case Report With Computed Tomographic Assessment 
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graph arm, magnetic clutches and 


© Copyright 1988 Cari Zeiss, c. footswitch 












Straight binocular tube f= 170 










ZMS-203 SYSTEM 


MICROSCOPE BODY 1-FC 
with magnification changer in5 
steps, built-in focusing mechan- 
ism, body tilt mechanism w/ 
clamping device, and built-in 
coaxial illumination system 
w/receptacle for insertable filter 
sliders 
Objective f= 250mm 
Straight binocular tube f= 170 
2-Screw-mount, Wide-field, 
High-eyepoint eyepieces 
10 x /22B 
Continuously-variable 
Double Iris Diaphragm 
Attachment ‘ 
Setof2removable £ 
stainless steel handles ` 
with sterilizable covers 
UNIVERSAL S-2 FLOORSTAND with 
MONO Fiber Optic Illumination System 


ZMS-201 SYSTEM 


MICROSCOPE BODY 1-FC 
STANDARD-0O FLOORSTAND 


For the full story on these and other 
available systems, contact your 
Zeiss dealer. For the name of your 
nearest dealer, call (800) 522-5204. 
In New York, call (914) 681-7768. 


Carl Zeiss, Inc. 


One Zeiss Drive 
Thornwood, NY 10594 


914-747-1800 West Germany 
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DIVISION OF GLAXO INC. 


ResearchTriangle Park, NC 27709 


(BECLOMETHASONE DIPROPIONATE, 
MONOHYDRATE) 
NASAL SPRAY 0042% 


Relief for rhinitis with 
less sting than flunisolide’ 


Percent of patients 
with nasal stinging 
and Durning 


re) Beclomethasone dipropionate 30% Flunisebite nasar spray 
aqueous nasal spray (n= 40) Oy > 
10% 2 inhalations bid © (n=40)2 inhatations bid 


p <005 —Adapted from Bronsky et al! 


Moist relief for seasonal, perennial, and vasomotor rhinitis 
CJ Indicated for patients 6 years of age and older 


C Superior to terfenadine for the control of breakthrough symptoms on high 
pollen count days?t 


Convenient dosage to enhance compliance 
CJ 1 or 2 sprays per nostril bid 


O No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate? 


References: 

1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of iwo dosing regimens of beclomethasone dipropionate 
aqueous nasal “Nef and flunisolide nasal spray in the treatment of acute seasonal rhinitis. Immunology and Allergy 
Practice 1987;9(5):11-16. 

2. Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclomethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Medes Opin 1985;9(8):560-567 

3. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief 
What a comfort! 
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*Calculated on the dried basis. 
tin two out of four measures of nasal symptoms, p<0.01. 
Please consultnext page for Brief Summary of Prescribing information. 
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BECONASE AQ® BRIEF SUMMARY 


beclomethasone dipropionate, monohydrate) 
hakit Spray, 0.042%* 
*Calculated on the dried basis. SHAKE WELL 
For Intranasal Use Only BEFORE USE. 


The following is a brief summary only. Before prescribing, see complete prescrib- 
ing information in BECONASE AQ® Nasal Spray product labeling. 


INDICATIONS AND USAGE: BECONASE AQ® Nasal Spray is indicated for the 
relief of the symptoms of seasonal or perennial allergic and nonallergic (vaso- 
motor) rhinitis. 

BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of 
nasal polyps following surgical removal. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
aration contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ® 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged 
periods with systemic corticosteroids are transferred to BECONASE AQ Nasal 
Spray. This is particularly important in those patients who have associated asthma 
or other clinical conditions where too rapid a decrease in systemic corticosteroids 
may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day predni- 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- 
hood of HPA suppression compared to a therapeutic dose of either one alone. 
Therefore, BECONASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate-day prednisone regimens for any disease. 

if recommended doses of intranasal beclomethasone are exceeded or if indi- 
viduals are particularly sensitive or predisposed by virtue of recent systemic ste- 
roid therapy, symptoms of hypercorticismmay occur, including very rare cases of 
menstrual irregularities, acneiform lesions, and cushingoid features. If such 
changes occur, BECONASE AQ Nasal Spray should be discontinued slowly consis- 
tent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, lassitude, 
and depression. 

Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone, 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal application of 
aerosolized corticosteroids. Although these have not been observed in clinical 
trials with BECONASE AQ® Nasal Spray, vigilance should be maintained. 

In clinical studies with beclomethasone dipropionate administered intranasally, 
the development of localized infections of the nose and pharynx with Candida 
albicans has occurred only rarely. When such an infection develops, it may require 
treatment with appropriate local therapy or discontinuation of treatment with 
BECONASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stop- 
ping BECONASE AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive 
doses of BECONASE AQ Nasal Spray may suppress HPA function. 

BECONASE AQ Nasal Spray should be used with caution, if at all, in patients 
with active or quiescent tuberculous infections of the respiratory tract; untreated 
fungal, bacterial, or systemic viral infections; or ocular herpes simplex. 

For BECONASE AQ Nasal Spray to be effective in the treatment of nasal polyps, 
the spray must be able to enter the nose. Therefore, treatment of nasal polyps with 
BECONASE AQ Nasal Spray should be considered adjunctive therapy to surgical 
removal and/or the use of other medications that will permit effective penetration 
of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment. 

As with any long-term treatment, patients using BECONASE AQ Nasal Spray 
over several months or longer should be examined periodically for possible 
changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should 
not use a nasal corticosteroid until healing has occurred. 

Although systemic effects have been minimal with recommended doses, this 
potential increases with excessive doses. Therefore, larger than recommended 
doses should be avoided. 


information for Patients: Patients being treated with BECONASE AQ Nasal Spray 
should receive the following information and instructions. This information is 
intended to aid in the safe and effective use of medication. It is not a disclosure of 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal 
Spray at regular intervals since its effectiveness depends on its regular use. The 
patient should take the medication as directed. It is not acutely effective, and the 
prescribed dosage should not be increased. instead, nasal vasoconstrictors or oral 
antihistamines may be needed until the effects of BECONASE AQ Nasal Spray are 
fully manifested. One to two weeks may pass before full relief is obtained. The 
patient should contact the doctor if symptoms do not improve, or if the condition 
worsens, or if sneezing or nasal irritation occurs. For the proper use of the unit and 
to attain maximum improvement, the patient should read and follow the accom- 
panying patient's instructions carefully. 


Carcinogenesis, nesis, Impairment of Fertility: Treatment of rats for a total 

of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 

no evidence of carcinogenic activity. Mutagenic studies have not been performed. 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, 

was observed following treatment by the oral route. No inhibition of the estrous 

cycle in dogs was seen following treatment with beclomethasone dipropionate by 

the inhalation route. 


Pregnancy: Jeratogenic Effects: Pregnancy Category C: Like other corticoids, 
parenteral (subcutaneous) beclomethasone dipropionate has been shown to be 
teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies, beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 
tongue, delayed ossification, and agenesis of the thymus. No teratogenic or 
embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1,000 
times the human dose. There are no adequate and well-controlled studies in preg- 
nant women. Beclomethasone dipropionate should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers 
receiving corticosteroids during pregnancy. Such infants should be carefully 
observed. 


Nursing Mothers: It is not known whether beclomethasone dipropionate is 
excreted in human milk. Because other corticosteroids are excreted in human milk, 
caution should be exercised when BECONASE AQ Nasal Spray is administered to 
nursing women. 


Pediatric Use: Safety and effectiveness in children below 6 years of age have not 
been established. 


ADVERSE REACTIONS: In general, side effects in clinical studies have been 
primarily associated with irritation of thenasal mucous membranes. Rarely, 
immediate hypersensitivity reactions may occur after the intranasal administration 
of beclomethasone. 

Adverse reactions reported in controlled clinical trials and open studies in 
patients treated with BECONASE AQ® Nasal Spray are described below. 

Mild nasopharyngeal irritation following the use of beclomethasone aqueous 
nasal spray has been reported in up to 24% of patients treated, including occasional 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In 
patients experiencing these symptoms, none had to discontinue treatment. The 
incidence of transient irritation and sneezing was approximately the same in the 
group of patients who received placebo in these studies, implying that these 
complaints may be related to vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness 
following the use of BECONASE AQ Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal administration of 
aerosolized corticosteroids (see PRECAUTIONS). 


OVERDOSAGE: information concerning possible overdosage and its treatment 
appears in the full prescribing information. 
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OTOLARYNGOLOGIST FOR TEXAS 


The Scott and White Clinic, a multispecialty group 
of over three hundred physicians, is seeking a board 
certified or board eligible Otolaryngologist to join 
its six-member division of Otolaryngology. The 
clinic is located in Temple, an hours drive from 
Austin, and serves as a tertiary care facility for Cen- 
tral Texas. Scott & White provides the clinical ex- 
perience for Texas A&M University College of 
Medicine and there are opportunities for teaching 
as well as research. 


Salary is competitive; benefits excellent. Special 
interest or training in Head and Neck Surgery and 
Oncology is desirable. 


Please send resume and letter to Tibor Ruff, M.D., 
Director, Division of Otolaryngology, Scott & 
White Clinic, 2401 S. 31st Street, Temple, Texas 
76508, or call 817-774-3873 for more information. 





Ejscorr & WHITE 


aaa 
Fellowship 
in 
Rhinology and 
Endoscopic Sinus Surgery 
Beginning July 1989 and July 1990 


This is a one-year clinical/research fellowship. The 
program offers several courses at the School of Public 
Health oriented towards preparing an individual for an 
academic career. Applicants must be board eligible in 
Otolaryngology-Head and Neck Surgery. 


Address inquiries to 


David W. Kennedy, M.D. 
Department of Otolaryngology- 
Head and Neck Surgery 
Johns Hopkins Hospital 
600 N. Wolfe St., Carnegie 434 
Baltimore, Maryland 21205 





IMDRI / CORC 


INTERNATIONAL Mentere's Disease RESEARCH INSTITUTE / 
Cotorapo Oroiocic RESEARCH CENTER 
COURSE ANNOUNCEMENT 
Techniques in Ossiculoplasty — From Homografts to Hydroxylapatite Implants 


May 18 (5 p.m. start) to May 21 (12 noon conclusion) 
Course Instructor — Roger E. Wehrs, MD, Tulsa, Oklahoma 


This course represents an intensive hands-on long The course is designed for the practicing Otolaryngolo- 
weekend temporal bone course including lectures, gist and senior residents with special emphasis on 


Videotapes, apen and informal discussions, and tem- techniques for Ossicular Reconstruction. 
poral bone practicums with both homologous implants 


anc the hydroxylapatite ossicular implants. All Course registration is limited. Fee per participant is 
materials will be available for the participants. $800 ($790 for PMS members). 


For further information or registration contact: 


I. Kaufman Arenberg, MD - Course Director 

or Maurine Taylor, Administrative Director, IMDRI 
c/o IMDRI/CORC 

2480 South Downing Street, Suite 200 

Denver, Colorado 80210 


Corporate Sponsor — Richards Medical Company j 
(303) 698-0533 ; 


A member of the Smith and Nephew group 








a | | \/ E Gerald Ford, President: 1974 - 1977. 
Kt WEAN \\ Vi E Eagle Scout, 1927. 
h x wl ha ; 4 
= . i “The child is father of the man.” Wordsworth said it 
over one-hundred fifty years ago. The strengths 
ingrained in youth flourish with age. 
` For more than seventy years, the Boy Scouts 
‘ 3 have perpetuated the ideals of America: honor, 
AN character, loyalty; duty to God, mankind, and 
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BECOME A MEMBER OF THE NATIONAL BOY SCOUT ALUMNI FAMILY. JOIN TODAY! 


Your ene-year, $10 membership entitles you to the Alumni Bulletin, the Annual Report, a membership card and an 
attraetive wall certificate suitable for framing. 


A three-year, $3@membership entitles you to a free Norman Rockwell print, as well as all of the benefits of a one-year membership. 
Write today to: 


National Boy Scout Alumni Family 
1325 Walnut Hill Lane ¢ Irving, Texas 75062 - 1296 
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SURGICAL SPECIALTIES 


3365 Tree Court Industrial Blvd. 
St. Louis, MO. 63122 (314) 225-5051 


Contact STORZ Customer Service Department at 1-800-325-9500 
about our complete line of SMR professional office equipment 





Medical News 


HAROLD C. PILLSBURY Ill, MD, SECTION EDITOR 
University of North Carolina at Chapel Hill 


The Use of Magnetic Resonance Imaging in 


Conjunction With High-Resolution Computed 
Tomographic Scans for the Evaluation of 
Patients With Facial Paralysis 


At the spring meeting of the American Neurotology 
Society, Palm Beach, Fla, Mitchell K. Schwaber, MD, and 
collaborators, Vamderbilt University Medical Center, 
Nashville, Tenn, presented their experience with magnetic 
resonance imaging (MRI) evaluation of patients with 
facial paralysis. Although high-resolution computed 
tomographic seans nave been considered the radiologic test 
of choice for evaluation of the facial nerve, their evaluation 
of patients with Bell’s palsy using MRI detected signal 
intensity changes within the facial nerve. While the mean- 
ing of these signa. intensity changes is unclear and they 
represent oceult nsoplasm, it is felt that this most likely 
represents inflammation. Schwaber and colleagues have 
continued to use MRI in conjunction with high-resolution 
computed tomegraphic scans in a protocol that utilizes a 
strength of each individual test. The MRI has particular 
strengths of evaluating bone-soft-tisue interfaces, struc- 
tures within the inzernal auditory canal, and the extratem- 
poral segment of the facial nerve.—JOHN L. KEMINK, MD, 
Ann Arbor, Mich 


Preoperative Chemotherapy in Advanced 


Resectable Head and Neck Cancer: Final 


Report of the Southwest Oncology Group 


At the Trielogical Society section meeting of the com- 
bined otolaryngology spring meeting in Palm Beach, Fla, 
Dr Schuller and colieagues reported on the final report of a 
prospective, randomized study comparing standard thera- 
py (surgery plus pestoperative radiation) with induction 
chemotherapy, whieh included the administration of cis- 
platin, 50 mg/m? imtravenously (IV) on day 1; methotrex- 
ate, 40 mg. m* IV omday 1; bleomycin, 15 U/m? IV on days 1 
and 8; and vincristime sulfate, 2 mg IV on day 1 for three 
courses, with 21 days between courses, and an additional 21 
days after chemotherapy rest, prior to surgery. Of the 175 
patients entered irto the study, 158 were eligible for the 
study, and of these. 76 were randomized to receive stan- 
dard treatment and 82 were randomized to receive chemo- 
therapy. All patiemts had operable stage III or stage IV 
epidermoid carcincma of the head and neck. The overall 
chemotherapy response was 70%, with 19% complete 
responses and 51% partial responses. Two patients died as 
a result of their chemotherapy, one from drug-induced 
myelosuppression and sepsis, and the other from pneumo- 
nia. Surgical eomplications were similar in the two groups, 
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as was radiation toxicity, except for an increased incidence 
of mucositis in those who received chemotherapy. Regret- 
fully, there was no difference in either overall survival or 
in disease-free survival. Noteworthy is that patient com- 
pliance was significantly less in the experimental group 
than in the standard treatment group. 

Comment.—This is yet another study documenting the 
lack of efficacy of chemotherapy used primarily to treat or 
augment standard therapy for head and neck cancer. 

One interesting, although not statistically significant, 
difference was that the experimental group developed 
distant metastases less frequently than did the standard 
treatment group (28% vs 49%). This piece of information 
is significant enough to warrant continued experimenta- 
tion with chemotherapy in patients with advanced disease. 
Schuller correctly pointed out that patient compliance will 
remain the major challenge for future protocol designs 
with chemotherapy.— WILLARD E. FEE, Jr, MD, Stanford, 
Calif 


Multiple Flap Reconstruction for Facial 
Deformities 


At the recent meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery in Palm Beach, 
Fla, Dr Elise C. Denneny, Knoxville, Tenn, and coworkers 
presented a discussion of the use of multiple local flaps for 
reconstruction of facial deformities. Eight cases that dem- 
onstrate the usefulness of these techniques were pre- 
sented. Specific anatomic areas where the authors have 
found multiple flaps to be useful include the following: the 
scalp and forehead; the nasofacial region; the alar-facial 
and alar-labial regions; and full-thickness defects of the 
nose, lip, and cheek. 

Multiple local flaps allow restoration of form and func- 
tion in the simplest possible manner. These multiple flaps 
offer the advantages of reduced donor area deformity, 
enhanced cosmesis, preservation of aesthetic facial units, 
and good color and texture matches. They also allow 
single-stage repair for large- or full-thickness defects and 
for areas with limited elasticity.—JEANNE ADAMS, MD, 
Durham, NC 


New Dimensions in Photodynamic Therapy 


Richard E. Hayden, MD, and coworkers of Washington 
University, St Louis, have been exploring, in the laborato- 
ry, the role of photodynamic therapy in the treatment of 
squamous cell carcinoma. At the annual meeting of the 
American Academy of Otolaryngology-Head and Neck 
Surgery, Washington, DC, Sept 25-29, 1988, they reported 

(continued on p 141.) 
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THE MATERIAL...POLYCEL 


Thermo-Fusion Formed porous UHMW Polyethylene (ASTM F-754) 
developed to promote fibrous tissue connection. By design, 
Thermo-Fusion Formed POLYCEL implants exhibit smooth 
even surfaces and uniform porosity throughout. 


*400X Scanning 
Electromicrograph 
of POLYCEL surface. 





It's biomechanical properties allow easy con- 
touring or shaping to craft the necessary 
fit. The unique POLYCEL Thermo-Fusion 

Forming process permits the combining 
of biomaterials in a one piece device 
to utilize to best advantage the 
biomechanical features of 
the composite materials. 


THE DESIGNS... 
FOR THE APPLICATION 


Working diligently with leading otologists, 

Treace Medical, Inc. produces over thirty dif- 
ferent POLYCEL implant designs to meet the variety 
of implant applications necessary in ossicular recon- 
struction. Each POLYCEL implant may be easily altered 
or shaped to achieve the optimum fit. Among the 
designs originated and perfected by you, the 
surgeon, are malleus to stapes, malleus to foot- 
plate, partial and total ossicular replacements. 


Fisch Spandrel Il Total wiShoe No. 6295 


POLYCEL M/FP No. 6340 
Brackman Modified Total No. 6303 
Moretz Solid Shaft Peg-Top Total wiShoe No. 6379 
Sheehy P.O.P. No. 6362 
Moretz Malleus Strut, Short, Angled No. 6296 


© POLYCEL is a registered trademark of Treace Medical, Inc. 


® 
== Treace Medical, Inc. 
a 3955 Vantech Drive Memphis, TN 38115 U.S.A. 
Tel, (901) 365-4927 Fox. (901) 365-1993 Tix. (230) £34 668 Treace Med. MFS 
To Order Call: 1-800-238-8823 (US Ex AK, TN) 
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that they have been utilizing a hamster cheek pouch 
squamous cell carcinoma model induced with dimethylben- 
zanthracene, and comparing the in vivo effectiveness of 
dihematoperphyrin ether (DHE), heretofore the standard 
photosensitizer, with a newer group of compounds: the 
verdins. They feel that the hamster cheek pouch model is a 
good ene in that it utilizes an immunocompetent host. 
They point out, however, the labor intensiveness of actual- 
ly inducing the tumors. 

The verdins have a theoretic superiority in that they are 
activated at light wavelengths of approximately 700 nm, a 
somewhat longer wavelength than that used to activate 
DHE. This would be expected to lead to greater depth of 
penetration ef the light, and, therefore, a greater depth of 
tumor kill. Their nitial experiments revealed the effec- 
tiveness of verdin, though it was less effective than DHE. 
Further investigations are ongoing.—MARK C. WEISSLER, 
MD, Chapel Hill, NC 





Long-term Hearing Results Following Middle 
Fossa Vestibu‘ar Nerve Section 





At the Americam Neurotology Society meeting as part of 
the Combined Spring Otolaryngology meeting, Palm 
Beach, Fla, April 1988, Michael E. Glasscock III, MD, 
Glenn D. Johnson, MD, and Dennis S. Poe, MD, Nashville, 
Tenn, reported on nearing following middle fossa vestibu- 
lar nerve section. They presented long-term audiologic 
follow-up of between five and 15 years in 46 patients who 
underwent middle fossa vestibular nerve section for 
intractable Meniere’s disease. Although the percentage of 
patients with stabi ized hearing was relatively high within 
the first two years postoperatively (61%), it dropped to 
41% after a longer follow-up of five to 15 years. Patients 
fell into two groups based on their preoperative pure tone 
average (PTA), where those who had hearing at lower than 
50-dB PTA preoperatively lost only 5 dB, and those with 
hearing less than 50-dB PTA preoperatively lost approxi- 
mately 30 dB over the follow-up period. It is clear that 
there is a breakpoint in hearing results, in that those with 
poor hearing have usually stabilized and those with good 
hearing continued to develop a progression of their 
Meniere’s disease process down to a level that is barely 
serviceable. These findings tend to parallel those of non- 
surgically treated patients with Meniere’s disease. 

The authors propose a reporting system to help deter- 
mine if, in the future, surgical procedures can be assessed 
in terms of their ability to alter the natural history of 
hearing loss in this disease.—HAROLD C. PILLSBURY, MD, 
Chape! Hill, NC 





Surgical Correction of Dysphonia due to 
Bowing ef the Vocal Cords 





James Keufman, MD, Bowman Gray School of Medicine, 
Winsten Salem, NC, reported his experience with laryngo- 
plastic surgical correction of dysphonia associated with 
bowing of the vocal cords at the 109th annual meeting of 
the American Laryngological Association, Palm Beach, 
Fla. Koufman reviewed the four major laryngoplasty 
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techniques utilized for treatment of bowing of vocal cords 
by lengthening and thus tightening the vocal ligaments. 
Koufman’s technique is based on the anatomy of Broyle’s 
ligament, which relates to the attachment of the vocal 
cords at the anterior commissure. Koufman’s innovative 
modification provides for advancement of Broyle’s liga- 
ment, using a superiorly based flap. This causes less 
mechanical disruption of Broyle’s ligament. The vocal 
cords are then medialized by the placement of Silastic 
implants to augment the lateral aspects of the larynx and 
vocal cords. These space-occupying Silastic grafts provide 
a permanent degree of medialization of the vocal cords. 
The technique can be carried out under local anesthesia, 
with an operating time of approximately 45 minutes. 

Koufman obtained good-to-excellent results in two 
patients and a fair improvement in one patient who had 
severe neurologic dysfunction secondary to Reye’s syn- 
drome. Remarkable improvement was noted in a video 
presentation of one of his patients. Koufman concluded by 
saying that furhter studies were needed to determine exact 
indications and modifications of the technique involved. 
However, this seems to be an excellent technique for 
helping this group of patients with severe dysphonia 
secondary to vocal cord dysfunction.—GERALD S. GUSSACK, 
MD, Mobile, Ala 





Mandibular Osteoradionecrosis 





On Sept 27, 1988, during the annual meeting of the 
American Academy of Otolaryngology-Head and Neck 
Surgery in Washington, DC, Robert P. Johnson, MSD, 
DDS, University of Texas Dental and Medical Schools, San 
Antonio, presented an invited review on mandibular osteo- 
radionecrosis and the role of hyperbaric oxygen treat- 
ments at the scientific sessions of the Head and Neck 
Surgery Oncology Committee. The author’s abstract, 
which follows, is a good review of this informative 
presentation. 

Osteoradionecrosis (ORN) of the jaws continues to resist 
preventive and treatment measures and to impact on the 
quality of life of the patient. However, the past decade has 
witnessed improved awareness and understanding of this 
frustrating entity. The radiobiology of ORN is a complex of 
cellular death and cellular functional impairments from 
radiation energy transfers. The specific pathophysiologic 
sequence is radiation, followed by the development of 
hypovascular-hypocellular-hypoxic tissue. The result is a 
radiation-induced wound-healing defect. Trauma-induced 
or spontaneous tissue breakdown then produces a nonheal- 
ing wound. Predictable treatment protocols now utilize 
hyperbaric oxgyen and selected surgery. For existing dis- 
ease, hyperbaric oxygen is used to support and revascular- 
ize compromised tissue. Necrotic tissue is then removed 
surgically, and the hyperbaric oxygen course completed. In 
ORN prevention, hyperbaric oxygen provides a safety 
margin when irradiated tissue is wounded. 

The most frequent wounding incident in relation to ORN 
is the extraction of teeth in the heavily irradiated mandi- 
ble. Hyperbaric oxygen used prophylactically has signifi- 
cantly reduced the incidence of ORN when such procedures 
are done. A strong recommendation is made to provide 
comprehensive dental care to the patient with irradi- 
ated head and neck.—JOSEPH C. FARMER, MD, Dur- 
ham, NC 
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HOUSE EAR INSTITUTE 


TEMPORAL BONE SURGICAL DISSECTION COURSES -— 1989 
PS ht Re EOE PETES LT Le TREE IETS TTL TE, 


Intensive One Week Courses (CME 53 hrs.) 
Hand pieces, burrs and basic equipment.aré provided. 








The course is designed for the practicing otolaryngologist and senior resident in training, 
with special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal,bones and observe selected telecasts of live 
and edited tapes. Evening lectures and films demonstrate the techniques of temporal bone 
surgery as practiced by the members of the Otologic Medical Group, Inc. 


April 30-May 5, 1989 
May 21-26, 1989 
July 9-14, 1989 
October 1-6, 1989 


Physicians $975.00 


January 8-13, 1989 
February 12-17,1989 | 
March 12-17, 1989 
April 9-14, 1989 


October 22-27, 1989 
Novemiber 12-17, 1989 
December 10-15, 1989 


Residents $775.00 


Antonio De la Cruz, M.D., Director of Education 


House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « (213) 483-4431 


Western Pennsylvania 





OTOLARYNGOLOGIST 


Exchange urban hassles for 
advantages of community 
practice 








Join university-trained ENT 
in practice 14 years 







e High volume head and neck 
surgery 

e Good access to university 
for CME — 50 miles from 
Pittsburgh 








e Very competitive salary 
and benefits — potential to 
become a shareholder in 

the corporation 






Write or call Mr. WILson Ross: 









Daniel Stern and Associates 
Suite 240 The Medical Center East 
211 North Whitfield Street 
Pittsburgh, PA 15206 
800/438-2476 
412/363-9700 (In PA) 











OTOLARYNGOLOGIST 


CALIFORNIA: BC/BE Otolaryngologist 
with expertise in Otolaryngology, Head 
and Neck Surgery and Facial Plastic 
Reconstruction Surgery to join a well 
established rapidly growing 31-M.D. 
multispecialty Group, located 45 miles 
from San Francisco and 20 minutes 
from Napa Valley. Interest in Allergy 
and/or Pediatric Otolaryngology desir- 
able. Growing community serving 
140,000. Large modern office build- 
ing, fully equipped with RPT, X-ray, 
Clinical Laboratory, Urgent Care and 
Ambulatory Surgery Department. 
Patients include both fee-for-service 
and prepaid Health Plans. Attractive 
compensation and benefits. Malprac- 
tice provided. Applicant must have or 
be eligible for licensure in California. 


Send C.V. to: 

Dominic Scolaro, Executive Director 
Caller Box 4020 

Fairfield, CA 94533 

(707) 426-3911 





OTOLARYNGOLOGIST 


Board Certified or Board Eligible, 
wanted for Branch Clinic in thriving 
community. Branch physicians are 
part of 200+ doctor multi-special- 
ty clinic which provides financial, 
administrative, educational and 
medical specialty support. Liberal 


fringe benefits including time off 
for educational meetings and vaca- 
tions. Write including CV to: 


Robert C. Parker, Jr., M.D. 

Assistant to the Chief 
Executive Officer 

Carle Clinic 

602 W. University Ave 

Urbana, Illinois 61801 





What antihistamines 
can do to sinusitis is a 
H 





When a celd progresses to sinusitis, there’s one edema and to promote sinus drainage and aeration 
sure way patients can make matters even worse: includes...oral decongestants.” 

drying antihistamines. In sinusitis, “Antihista- Good thing there’s ENTEX®. Exactly what sinusitis 
mines are not helpful and should not be used since and bronchitis patients need: A decongestant — so 
they interfere with cilial function and lead to further breathing is easy again. A moisturizing expectorant 
mucous inspissation, unless an allergic etiology is — so tight chests can feel normal again. No 
certain.”' “Supportive therapy to reduce intranasal antihistamines — so there’s no drying or drowsiness. 


eEntex LA /Entex 


PHENY PROPANOL AMINE HCI hs mi ne teas 
JAIFENES! 400 1 G ENYL HAIN JE HY ORC CHL JADE smo 
pt HEN YL PRA PANOLAMINE HYDROCHLORIDE 
IN A SPECIAL BASE TO PROVIDE A PROLONGED GUAIFENE: SIN 00 mg 
THERA PEUTIC EFFEC ALCOH 


Decongestion and ike wiih drying or drowsiness. 


Reference Please see next page for brief summary of prescribing information 
|. Stankiewicz A: Sinusitis, in Rakel RE (ed): Conn's Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165. © 1988 NEPI 


Entex LA 
GUAIFENESIN. pon MINE HCI SS ade FELLOWSHIP 
IN A SPECIAL BASE TO PROVIDE A PROLONGED IN 
THERAPEUTIC EFFECT. 


CRANIOFACIAL 
SKULL BASE SURGERY 








OR 
E | AT 
LIQUID AMI ST. LUKE’S HOSPITAL 





Each 5 ml (one teaspoonful) contains 
E ae DENVER, COLORADO 
GUAIFENESIN 100 mg 

) Mee. 6 i h i ps. 5% 

Before prescribing or administering, | 

Sticatawcuteyr es BEGINNING JULY 1989 


INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 


ange with nasal congestion and viscous mucus in the lower respiratory ADDRESS INQUIRIES T0: 
CONTRAINDICATIONS: Entex is contraindicated in individuals with VICTOR i SCHRAMM, JR., M.D. 


known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 


preg Sympathomimetic a gin be used with te in CENTER FOR HEAD & NECK SURGERY 
la dase [creased intraocular pressure, hypatyidm. or prosli 901 E. 19TH AVENUE, SUITE 100 
PRECAUTIONS: Information for Patients: Do not crush or chew DENVER, CO 80203 


Entex LA tablets prior to swallowing 
Drug Interactions: Entex should not be used in patients taking monoamine 
Oxidase inhibitors or other sympathomimetics. 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5-hydroxyindole- 
acetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA). 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
i been conducted with Entex. It is also not known whether Entex can cause fetal 
K harm when administered to a pregnant woman or can affect reproduction 
capacity. Entex should be given to a pregnant woman only if clearly needed 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants, a decision 
Should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
children below the age of 6 have not been established 
R. Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
l age of 2 have not been established 
ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation, These reac- 
tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 
OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case perform gastric lavage 
using a large-bore tube. If indicated, follow with activated charcoal and a 
saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time. 
DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (1/2) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing. 
Entex Liquid: All dosage should be administered four times daily (every 










ALL YOU WANTED TO KNOW ABOUT 
ENT BUSINESS MANAGEMENT, HMOs, 
RBRVS, CPT, ICD-9-CM, MEDICAL 
MARKETING, AND THE TAX REFORM ACT 
BUT HAD NO TIME TO ASK 
A 2 Day Seminar at the 
RITZ CARLTON, NAPLES, FLA @ March 31-April 1, 1989 
Course Director: K.J. Lee, M.D., F.A.C.S. 
Featuring: Discussions on: 
Resource Based Relative Value 
System. 
The Doctor and the Law. 
Medical Marketing. 
Tax Reform Act. 
Insurance, plus hands-on 




















6 hours). 

Children: j ini 

2 to under 4 years... , .....+...V2 teaspoontul (2.5 ml) CPT coding training. 

t 5 nay Sps 1 so (5 : mi) Accounting/ Auditing. 
0 under 12 years 1¥2 teaspoontuls (7.5 ml) si : 

oe i ager 12 years of age and older: es peliacy 
teaspoontuls (10.0 ml) 

HOW SUPPLIED: Entex LA is available as an orange, scored tablet coded Os olicies Management. 

with “ENTEX LA” on one side and “0149 0436" on the scored side. Entex Staff Tr aining. 

Liquid is available as an orange-colored, pleasant-tasting liquid. “TLC” | 

Entex LA p us eevee 






NDC 0149-0436-01 bottle of 100 

NDC 0149-0436-05 bottle of 500 

Entex Liquid 

NDC 0149-0414-16 16 FL. OZ (1 Pint) bottle 

CAUTION: Federal law prohibits dispensing without prescription. 


Top Professionals in these fields will provide in-depth analysis and 
instruction, and will be available for individual consu'tation. 







REVISED JULY 1988 (Entex LA) , $ 

REVISED SEPTEMBER 1985 (Entex Liquid) Sponsors: ara of ene 
ew naven rou 

LQ-BS5/LA-BS10 e p 






Course Fee: $395 Physician, $195 Staff 
Contact: Katherine Moran, ENT 

98 York St. New Haven CT 

06511 (203) 787-9844 









Norwich Eaton 


Norwich Eaton Pharmaceuticals, Inc 
Norwich, New York 13815-0231 
A Procter & Gamble Company 
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IS NOT 
FOR 
UNBORN 
BABIES 


Having a baby is a time to take 
special care of yourself. When 
you’re pregnant, everything 
you eat and drink affects the 
chilc you are carrying. 


Drinking beer, wine or liquor 
may hurt your baby. Heavy 
drinking can result in serious 
permanent mental and physical 
birth defects. 


Alconol is not something to be 
taken lightly during pregnancy. 
For baby’s sake... and 

yours. ..the safest choice is 
not to drink during pregnancy. 


For more information, write the 
National Clearinghouse for 
Alconol Information, Box 2345, 
Rockville, MD 20852. 


NIAAA NATONA.INSTTUTE ON ALCOHOL ABUSE AND ALCOHOLISM 


OTOLARYNGOLOGIST 


Olin E. Teague VA, Temple, TX is recruiting for a board 
certified/eligible otolaryngologist for this well-staffed 
veterans’ administration hospital in this Central Texas 
City of 50,000. Faculty appointment available with 
Texas A&M University. Must be willing to train residents. 
Current licensure with any U.S. state is acceptable. 


Contact: 


Chief, Surgical Service 

Olin E. Teague Veterans’ Center 
Temple, TX 76504 

Phone 817-771-4539 


EQUAL OPPORTUNITY EMPLOYER. 


SHEA CLINIC 
FOUNDATION 


Clinical Fellowship 
in Otology 
One Year Starting 
July 1, 1989 


Research Fellowships 


in Otology 
One Year Starting 
July 1, 1989 


Six Months Starting 
July 1, 1989 
January 1, 1990 


Send curriculum vitae 
and two letters of reference to: 


John J. Shea Ill, M.D. 
SHEA CLINIC FOUNDATION 
6133 Poplar Pike 
Memphis, TN 38119 





DEPARTMENT OF OTORHINOLARYNGOLOGY — THE UNIVERSITY OF OKLAHOMA 
FIFTH ANNUAL JACK HOUGH LECTURESHIP 


SALIVARY GLAND TUMORS: THE STATE OF THE ART 
_ June 16 & 17, 1989 


This comprehensive two-day symposium will discuss, in-depth, the most recent aspects of 
neoplasias of the various salivary glands including: histogenesis and classification; immunohis- 
tochemistry, flow cytometry; diagnostic evaluation; surgical treatment; the role of radiation 
therapy; the role of chemotherapy; topics of special interest such as the recurrent pleomor- 
phic adenoma, facial rehabilitation and salivary gland tumors in children. 


PROGRAM COORDINATOR 
Jesus E. Medina, M.D. 


CO-COORDINATORS 
Raymond Smith, M.D. 
J. Gail Neely, M.D. 


GUESTS OF HONOR 


Walter P. Work, M.D. 
Ethan Walker, Jr., M.D. 


OU FACULTY 

Robert Bogardus, M.D. 
Philip Kuebler, M.D. 
Betty McClelland, M.D. 
Morris Wizenberg, M.D. 


GUEST FACULTY 


John Batsakis, M.D. 

Robert Byers, M.D. 

Helmuth Goepfert, M.D. 
Oscar Guillamondegui, M.D. 
Eugene Myers, M.D. 

Robert Lindberg, M.D. 

Roy Sessions, M.D. 

Ronald Spiro, M.D. 


For information contact: Patricia Swanson, Administrative Assistant, Department of Otorhinolaryngology 
P.O. Box 26901, Oklahoma City, Oklahoma 73190-3048 


(405) 271-5504 


OTOLARYNGOLOGY ASSOCIATE 
WASHINGTON 


Busy, established Otolaryngologist is seeking an 
associate for his practice in Lakewood, located 45 
minutes from Seattle. Lakewood is the “Lake 
District” of South Puget Sound surrounded by the 
Olympic Mtns, the Cascades and Mt. Rainier which 
provide outstanding water and mountain recreation- 
al activities. Please respond to: 


Genie Latta 
Physician Recruitment 
Lakewood Hospital 
5702 100th St SW 
Tacoma, WA 98499-0998 
(206) 588-1711 


OTOLARYNGOLOGIST 
NEEDED 


Syracuse, New York 


Three member group seeking associate for 
immediate opening. Active medical and surgical 
private practice affiliated with superb residency 
teaching program. Unsurpassed all-season life 
style opportunities in the beautiful Finger Lakes 
region. Competitive compensation with incentive 
and excellent benefits. 


Please contact: 


Daniel D. Rabuzzi, M.D. 
1100 East Genesee Street 
Syracuse, New York 13210 

(315)476-3124 





How many 
audiodiagnostic 
tools would 


H = a PA a 


a pa pala p Z Bond calls 





fit 

MB lll ell 

faa | ia, 
AID bat par SENE r ; 


to do what Aurora does all by itself? 


The only tool you need to keep 
pace with your practice. 


è Full-functionaudiometer provides for optimal 
flexibility. 

è Uniquely innovative real ear measurement functions. 

è State-of-the-art hearing aid analyzer saves time, 
increases accuracy. 

e Database manager puts patient information at your 
fingertips. 

è IBM®-compatible PC mode provides computing 
functions.* 

è Labor-saving utilities mode simplifies system 
maintenance and internal calibration. 

è Optional middle ear analyzer offers proven tests in a 
flexible package. 

Añi capabilities feature brilliant multi-color graphic 

displays of chartable. full-sized performance results. 


*IEM® is a registered trademark of International Business Machine 
Corporation 


The only tool you need to fit the 
worlds first true digital hearing aid. 


The development of the Nicolet Phoenix™ , a true 
digital hearing aid offering revolutionary advancements 
in background noise reduction and loudness limiting, 
created a need for a complementary hearing assessment 
tool. Nicolet researchers responded with the Aurora. 
Offering savings in space, time, and labor, this audio- 
diagnostic system meets the clinical demands of 
tomorrow at a price that’s realistic today. The Aurora 
not only provides optimal fit for analog hearing aids, 
but also is the only audiodiagnostic tool that can assess 
patient preference and performance to precisely fit the 
Nicolet Phoenix digital hearing aid. 


Variety of purchase options available, including leasing. 
m n < 


We listened to the future and developed 





Nicolet Audiediagnastics 
5225-4 Verona Road, Madisen, WI 53711, USA 
608-273-6880, TWX 910-286-2711 


urora 


Nicolet 


INSTRUMENTS OF DISCOVERY © 





BECAUSE 
NO TWO 
PRACTICES 
ARE ALIKE 


=10) 4B. 
DESIGNS 
PRODUCTS 
FOR YOUR 
SPECIALTY 


Model S-601 
Treatment Chair/Table 


Look to Boyd for operatory equipment as 
specialized as your practice. We offer a full 
line of treatment and exam chairs/tables, 
stools, and cabinetry specifically designed 
for the otolaryngologist, head and neck 
surgeon. Additionally, our product line 
allows you to deal with one source for your 
total equipment requirements. 


a Chairs/Tables 

a Stools 

a Cabinets 

a Sterilizers 

a Exam/Surgery Lights 

e BP/ECG Monitors 

ws Pulse Oximeters 

a Light Communication Systems 


Saas! 


Boyd Industries, Inc. 
Medical Products Division 
12275 75th Street North 
Largo, Florida 33543 


1-800-255-BOYD 
1-813-536-3592 (Florida only) 


Model E-515 
Examination Chair 
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Head end Neck Society News 





GEORGE A. SISSON, SR, MD, SECTION EDITOR 
Northwestern University Medical School, Chicago 





The Cutting Edge 





In an effort to improve palliation and, perhaps, even 
cure of patients with persistent or recurrent squamous cell 
carcinoma of the head and neck after irradiation and 
surgery or chemotherapy, researchers at Memorial Medi- 
cal Center of Long Beach (Calif) have treated such patients 
with interstitial hyperthermia concomitant with intersti- 
tial irradiation (tnaermoendocurie therapy). A. A. Putha- 
wala and coworkers reported their initial experience with 
this appreach at the Second International Head and Neck 
Oncology Research Conference. Forty-four patients with a 
biopsy-preven diagnosis ef recurrent and/or persistent 
squamous cell carcinoma of the head and neck received 
thermoendocurie therapy for salvage. All patients had 
previously either undergone a course of external irradia- 
tion to doses of 66 so 80 Gy as a definitive treatment, or had 
received preoperative or postoperative treatment to doses 
of 50 to €60 Gy. Tne majority of these patients had also 
received systemic chemotherapy. 

The treatment modality consisted of two interstitial 
microwave (915 MHz) heat applications of 60 minutes each, 
with the first prior to the loading and the second after the 
removal of radioactive sources. Tumors were heated to 
temperatures between 42°C and 43°C. Interstitial irradia- 
tion dosesof 40 to 50 Gy were delivered over a period of 80 
to 120 hours. 

Rapid tamor regression was observed in most individu- 
als with initial complete response in 36 (82%) of 44 
patients. However, six patients with initial complete 
response had evidence of recurrence within the first six 
months of follow-up. At 12 months of follow-up, 30 (68% ) 
of 44 patients remain alive with no evidence of recurrent or 
persistent tumor. Treatment-related complications were 


observed im the early phase of the study, which included k 


skin bures (two patients), soft-tissue necrosis (two 
patients, one with orocutaneous fistula), and osteoradione- 
crosis (twe patients). 


The follow-up period was short. However, thermoendo-. | 


curie therapy appeared to be extremely encouraging, par- 
ticularly in view of the treatment options available for this 
group of patients with a very poor prognosis. 

—SHAN R. BAKER, MD, Ann Arbor, Mich 





Effect of Diagnosis Related Groups on 
Malnourished Patients With 
Head and Neck Cancer 





Malnour'shed patients with cancer of the head and neck 
may be adversely affected by the introduction of prospec- 
tive payment according to diagnosis related groups 
(DRGs), a recent study shows. 

Bernard S. Linn, MD, and David S. Robinson, MD, 
compared 59 male patients with cancer of the head and 
neck admitted for massive resections before the introduc- 


Arch Otolaryngol Heac Neck Surg—Vol 115, February 1989 


tion of DRGs with 61 similar patients admitted after the 
introduetion of DRGs, and classified these patients as 
malnourished or well nourished. The results of their study, 
published in JAMA (1988;260:514-518), showed that in 
malnourished patients, complication scores were over two 
times higher after the introduction of DRGs. The authors 
point out that currently, under the prospective payment 
system, there is no additional allowance for a diagnosis of 
malnutrition. 

Their primary findings were that, after the introduction 
of DRGs, (1) patients have shorter lengths of stay before 
surgery, (2) patients are more malnourished before sur- 
gery, and (3) malnourished patients have more postopera- 
tive complications. The authors conclude that “cutting the 
length of stay before surgery for malnourished patients 
may be counterproductive. Without nutritional interven- 
tion, they will be at high risk for postoperative complica- 
tions and longer stays after surgery.” 

Other studies cited by the authors have documented the 
relationship of malnutrition to increased morbidity, mor- 
tality, and length of stay in surgical patients, and have 
shown that malnourished patients admitted to a general 
public ward stayed an average of 16 days compared with 
ten days for well-nourished patients, and that actual 
hospital costs averaged more than three times higher for 
malnourished patients. 

The authors conclude that “malnourished patients have 
not fared as well since the prospective payment system 
was introduced...” 

The standard length of stay prescribed by the system 
may be inadequate for patients with cancer of the head and 
neck who are known to be at high risk for malnutrition. 

Linn and Robinson suggest several approaches that 
might improve surgical outcomes for these malnourished 
patients. First, the nutritional status of all patients with 
head and neck cancer could be assessed prior to admission, 
with those patients identified as malnourished being given 
nutritional support either in the hospital or in the home. 
The authors point out that while providing nutritional 
support to these patients in the hospital prior to surgery 
would be costly, it is also expensive to operate on them 
immediately and thereby increase their chances of postop- 
erative complications resulting in longer postoperative 
stays. 

A second approach suggested is that for patients at high 
risk for malnutrition “to have a nurse, nutritionist, or 
nutritional support team provide nutritional assessments 
before admission and, when indicated, effer nutritional 
support in the home.” The authors suggest that studies 
need to be done to determine if such home nutritional 
support would improve nutritional status and surgical 


outcomes. 


In examining the possible negative effects of DRGs on 
malnourished patients with head and neck cancer, Linn 
and Robinson have raised an important issue that deserves 
increased awareness among members of our specialty, 
since the “system” in this case seems to run counter to the 
needs of patient care.—RoBeERT H. Ossorr, MD, Nashville, 
Tenn 
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New for allergic rhinitis 


VANCENASE AQ 


eed beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%’ 





New water-based 
VANCENASE AO offers 
all the therapeutic 
advantages of a proven- 
effective steroid — 
contains no alcohol 
solvents 


Plus... 


E New pump delivery system for added gentleness 


E Simple, convenient dosage schedule — one to two 
metered-dose puffs per nostril b.i.d. usually brings 
symptomatic relief in just a few days 


E Provides moisture to sensitive nasal mucosa 


*calculated on the dried basis 
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VAWCENWASE AQ 


rat beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%" 


FOR INTRANASAL USE ONLY 
“calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray is 
indicated for the relief of the symptoms of seasonal or perennial allergic and non-allergic (vasomotor) rhinitis 
Results from two clinical trials have shown that significant symptomatic relief was obtained within three days 
However, symptomatic relief may not occur in some patients for as long as two weeks. VANCENASE AQ Nasal 
Spray should not be continued beyond three weeks in the absence of significant symptomatic improvement 
VANCENASE AQ Nasal Spray should not be used in the presence of untreated localized infection involving the 
nasal mucosa 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal 

Clinical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its use 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasa! Spray can be 
accompanied by signs of adrenal insufficiency 

Careful attention must be given when patients previously treated for prolonged periods with systemic 
corticosteroids are transferred to VANCENASE AQ Nasal Spray. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic 
corticosteroids may cause a severe exacerbation of their symptoms 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
Orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose of 
either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in patients 
already on alternate day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive 
or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may occur, including 
very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If such changes occur, 
VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted procedures for 
discontinuing oral steroid therapy 
PRECAUTIONS General: During withdrawal from oral steroids, some patients may experience symptoms of 
withdrawal, e.g.. joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersensitivity 
reactions may occur after the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not been 
observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuance of treatment with 
VANCENASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
Spray 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE AQ 
Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract; in untreated fungal, bacterial, or systemic viral infections: or 
ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able to 
enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be considered 
adjunctive therapy to surgical removal and/or the use of other medications that will permit effective penetration 
of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of treatment 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or longer 
should be examined periodically for possible changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has occurred 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. Mutagenic studies 
have not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids/parenteral (subcutaneous) 
beclomethasone dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when 
given in doses approximately ten times the human dose. In these studies beclomethasone was found to 
produce fetal resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and 
agenesis of the thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone 
dipropionate was administered by inhalation at ten times the human dose or orally at 1000 times the human 
dose. There are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids 
during pregnancy. Such infants should be carefully observed 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. Because 
other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE AQ Nasal 
Spray is administered to nursing women 

Pediatric Use: Safety and effectiveness in children below 6 years of age have not been established. 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with irritation 
of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with VANCENASE 
AQ Nasal Spray are described below 

Mild nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has been reported 
in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring immediately 
following use of the inhaler. In patients experiencing these symptoms, none had to discontinue treatment. The 
incidence of transient irritation and sneezing was approximately the same in the group of patients who received 
placebo in these studies, implying that these complaints may be related to vehicle components of the 
formulation 

Fewer than 5 per 100 patients reported headache, nausea, or light-headedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism and 
adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be discontinued 
Slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral LDso of 
beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal Spray 
contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone dipropionate: 
therefore, acute overdosage is unlikely. 


Manufactured for Schering Corporation 
Kenilworth, NJ 07033 USA 


August 1987 
Gopyright ©1987, Schering Corporation. All rights reserved 


For Clinical Use 


HILGER 


Facial Nerve Stimulator 


The original accepted instru- 
ment for nerve excitability 
testing in Bell’s Palsy. 


For Surgical Use 
SILVERSTEIN 


Facial Nerve Monitor/ 
Stimulator 
New ULTRA SENSITIVE 


muscle sensor detects 
the slightest movement. 





Safe, Low Energy, Pulsed & Precise Current Control 


No danger of damaging nerves, even when stimulating directly. 
Eliminates possible hazards from constant-voltage or non-pulsed-dc 
stimulation methods. 


WR MEDICAL ELECTRONICS CO. 


123 North Second St., Stillwater, MN 55082 
Telephone: 612/430-1200 


Group Health Cooperative of Puget 
Sound, a 320,000-member prepaid 


group practice, currently has a 
position for an Otolaryngologist. 
Referral only practice in a 
multi-specialty organization. 


To inquire, write: 
Director of Medical Staffing 
Group Health Cooperative 
of Puget Sound 
521 Wall Street 
Seattle, WA 98121 


of Puget Sound 
Affirmative Action/Equal Opportunity Employer 
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E-MYCIN® 


| brand of erythromycin base 


_ enteric-coated tablets 


250 mg/333 mg 


INDICATIONS AND USAGE: Streptococcus pyogenes (Group A 
beta hemolytic streptococcus): For upper and lower respiratory tract 
_ skin, and soft tissue infections of mild to moderate severity, Injectable 
~ benzathine penicillin G is considered by the American Heart Associ- 


ation to be the drug of choice in the treatment and prevention of 


streptococcal pharyngitis and in long-term prophylaxis of rheumatic 
fever. When oral medication is preferred for treatment of the above 
conditions, penicillin G, V, or erythromycin are alternate drugs of 
choice. When oral medication is given, the importance of strict 
adherence by the patient to the prescribed dosage regimen must be 
stressed. A therapeutic dose should be administered for at least 10 
days. Alpha-hemolytic streptococci (viridans group): Although no 


-Controlled clinical efficacy trials have been conducted, oral erythro- 
_ mycin has been suggested by the American Heart Association and 
~ American Dental Association for use in the prophylaxis against bac- 

terial endocarditis in patients hypersensitive to penicillin who have 


congenital heart disease or rheumatic or other acquired valvular 
heart disease when they undergo dental procedures and surgical 
procedures of the upper respiratory tract. Erythromycin is not suita- 

ble prior to genitourinary or gastrointestinal tract surgery except as 
described under DOSAGE AND ADMINISTRATION (see full 
prescribing information). NOTE: When selecting antibiotics for the 
prevention of bacterial endocarditis the physician or dentist should 
read the full joint statement of the American Heart Association and 
the American Dental Association. Staphylococcus aureus: For 
acute infections of skin and soft tissue of mild to moderate severity. 
Resistant organisms may emerge during treatment. Streptococcus 
pneumoniae (Diplococcus pneumoniae) For upper respiratory 
tract infections (eg, otitis media, pharyngitis) and lower respiratory 
tract infections (eg, pneumonia) ef mild to moderate degree. Myco- 


_ plasma pneumoniae (Eaton agent, PPLO): For respiratory infections 


due to this organism. Hemophilus influenzae: For upper respiratory 
tract infections of mild to moderate severity when used concomit- 


_ antly with adequate doses of sulfonamides. Not all strains of this 


organism are susceptible at the erythromycin concentrations ordi- 
narily achieved (see appropriate sulfonamide labeling for prescribing 
information). Treponema pallidum: Erythromycin is an alternate 


- choice of treatment for primary syphilis in patients allergic to the 


penicillins. In treatment of primary syphilis, spinal fluid examinations 
should be done before treatment and as part of follow-up after 


Í _ therapy. Corynebacterium diphtheriae and C. minutissimum As 


an adjunct to antitoxin, to prevent establishment of carriers, and to 


= eradicate the organism in carriers, In the treatment of erythrasma 


Entamoeba histolytica: In the treatment of intestinal amebiasis only. 
Extraenteric amebiasis requires treatment with other agents. Listeria 
monocytogenes: Infections due to this organism. Neisseria gonor- 
rhoeae: Erythromycin lactobionate for injection in conjunction with 
erythromycin base orally, as an alternative drug in treatment of acute 
pelvic inflammatory disease caused by N. gonorrhoeae in temale 
patients with a history of sensitivity to penicillin. Betore treatment of 
gonorrhea, patients who are suspected of also having syphilis should 


_ have a microscopic examination for T. pallidum (by immunofluor- 


escence or darkfield) before receiving erythromycin, and monthly 


serologic tests for a minimum of 4 months. Chlamydia trachomatis 


Erythromycins are indicated for treatment of the following intections 
caused by Chlamydia trachomatis. conjunctivitis of the newborn, 
pneumonia of infancy, urogenital infections during pregnancy. When 
tetracyclines are contraindicated or not tolerated, erythromycin is 
indicated for the treatment of uncomplicated urethral, endocervical, 
or rectal infections in adults due to Chlamydia trachomatis. Borde- 
tella pertussis: Erythromycin is effective in eliminating the organism 


from the nasopharynx of infected individuals, rendering them nonin- 


fectious. Some clinical studies suggest that erythromycin may be 
helpful in the prophylaxis of pertussis in exposed susceptible individ- 


_ uals. Legionnaires Disease: Although no controlled clinical efficacy 
studies have been conducted, in vitro and limited preliminary clinical 
_ data suggest that erythromycin can be effective in treating Legion- 


naires Disease. CONTRAINDICATIONS: Erythromycin is con- 
traindicated in patients with known hypersensitivity to this antibiotic 
WARNING: Usage in pregnancy: Safety for use in pregnancy has 
not been established. PRECAUTIONS: Erythromycin is principally 
excreted by the liver. Caution should be exercised in administering 


the antibiotic to patients with impaired hepatic function. There have 


been reports of hepatic dysfunction, with or without jaundice, occur- 
ring in patients receiving oral erythromycin products. Nevertheless a 


thorough evaluation of the jaundice should be performed. ADVERSE 
= REACTIONS: The most frequent side effects of erythromycin 


preparations are gastrointestinal, such as abdominal cramping and 
discomfort, and are dose related. Nausea, vomiting, and diarrhea 
occur infrequently with usual oral doses. During prolonged or 
repeated therapy, there is a possibility of overgrowth of nonsuscepti- 
ble bacteria or fungi. If such infections occur, the drug should be 
discontinued and appropriate therapy instituted. Mild allergic reac- 
tions such as urticaria and other skin rashes have occurred. Serious 
allergic reactions, including anaphylaxis, have been reported. There 
have been isolated reports of reversible hearing loss occurring 

chiefly in patients with renal insufficiency and in patients receiving 


high doses of erythromycin. DOSAGE AND ADMINISTRATION: 


_ E-MYCIN® (erythromycin base) Tablets are well absorbed and may 
be given without regard to meals. Adults: The usual dose is 250 mg 


four times daily or 333 mg every 8 hours. TREATMENT OF OVER- 
DOSAGE: Allergic reactions associated with acute overdosage 
should be handled in the usual manner—that is, by the administration 
of adrenalin, corticosteroids, and antihistamines as indicated and the 
prompt elimination of unabsorbed drug, in addition to all needed 
supportive measures. HOW SUPPLIED: E-MYCIN® (erythromycin 
base) Tablets are available in the following strengths, colors and 
sizes: 250 mg orange—Bottles of 40, 100, and 500, Unit Dose Pkg of 
100.333 mg white—Bottles of 30, 100 and 500, Unit Dose Pkg of 100 
Store at controlled room temperature, 15°-30°C (59°-86°F) 
Caution: Federal (USA) law prohibits dispensing without prescrip- 
tion, See full prescribing information for additional information. 
The Boots Company (USA) Inc., Lincolnshire, Illinois 60069 ; 
11/22/88 


1 Data on file, Boots Pharmaceuticals, Inc. 


ASPO 
American Society of Pediatric 
Otolaryngology 


4th Annual Scientific Meeting 
May 17-20, 1989 
San Diego Calif. 


Marriott International Hotel 


Presentation of original research papers, seminars on 
current pediatric otolaryngologic problems, poster pre- 
sentations and banquet. 


For further information contact 


Allan B. Seid, M.D. 
550 Washington St. 
San Diego Calif 92103 
714-296-8344 


Midwestern Opportunity 


Tremendous practice opportunity 
awaits you in this midwestern town. 
Service area of 100,000. Quality of life 
is unparalleled. Located within 45 
minutes of a major university/medical 
school. Guaranteed annual income of 
$120,000.00 plus office expense and 
malpractice insurance assistance. For 
details contact: Debra Saber-Salisbury 


Saber-Salisbury and Associates 
21650 W. Eleven Mile Rd., Suite 106 
Southfield, Michigan 48076 


In Michigan call (313) 354-4680 
or 1-800-543-1963 outside of Michigan. 
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This comprehensive system allows 
total operator contro! in clinical set- 
tings where multiple testing capabil- 
ities are required. Two independent 
channels are available for ABR (early 
latency), MLR (middle latency, in- 
cluding 40 Hz), CERA (late response) 
and ECochG. The results are reli- 
able, objective and quantifiable. 


The GSI 50 is a compact, space sav- 
ing instrument with a single chassis 
that houses the stimulus generator, 
averager, CRT and printer. The dual 
purpose handle serves both as a stand 
and a carrier. 


Operator Flexibility 


With fingertip control, the operator 
has a choice of auditory stimuli (clicks 
or tone bursts). repetition rate, inten- 
sity range and masking. Timebase, 
filter settings and number of sweeps 
per test are easily pre-programmed. 


Operator Visualization 
Incoming EEG pattern may be viewed 


on the crisp CRT as an ongoing or 
averaged response. Two LED's in- 
dicate sweep rejection from the av- 
erage due to an overload. Stimuli 
presentations are displayed via a 
flashing LED. Four memory stores 
allow for comparison of waveforms 
and can be visualized on one screen. 
A cursor can be used to place up 

to five markers per trace to denote 


SSRRET ARERR ieee 
* Tell me more... 

~ C] Please send me the GSI 50 brochure. 

@ | Please arrange a demonstration. 

> Name: 

@ Address: 


® Grason-Stadler, Inc., Dept. C 
@ 537 Great Road, P.O. Box 1400 
Œ Littleton, MA 01460 


peak latency, amplitude, and inter- 
wave latencies. 


Operator Verification 

A built-in printer quickly and quietly 
provides a printout giving patient 
identification, date, test mode, 
parameter selections and latency/ 
oo gaat information per trace. 
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__ ing you with a medical instru- 
_ ment to meet your specific 
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Kea more andio contact: 


Grason-Stadler, Inc. 
537 Great Road 
Littleton, MA 01460 
Tel.: (617) 486-3514 
TWX: 710/347-6892 


There’s No Substitute 
for the Best! 
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Facial Plastic News 








WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





The Deformity Termed ‘Pug Nose’ and Its 
Correction by a Simple Operation 





John Orlando Roe, MD, an otolaryngologist from Roches- 
ter, NY, published this first article on cosmetic surgery of 
the nasal tip (Med Rec June 4, 1887), and followed up in 
1891 with a description of cosmetic reduction of the entire 
nose (Roe JO: The correction of angular deformities of the 
nose by a submucous operation. Med Rec 1891;40:57); this 
latter publication preceded the reports of Jacques Joseph by 
seven years. 


The operation for the correction of the deformity (pug 
nose) under consideration is easily performed, although I 
can find no record of it, and have no knowledge of its 
having been proposed or performed. 

It may be classed about the same as the operation for 


Figure 1. 
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strabismus, and, like many other operations, is mainly to 
improve the personal appearance of the individual. 

The operation consists in the removal from the end of 
the nose that tissue which is in excess, or which is 
disproportionate in amount to the other portions of the 
nose. In other words, we are to make the nose symmetrical 
from one end to the other. 

In cases where the bridge is low and undeveloped, if the 
end is lowered, made smaller, and brought down so that 
the top of the nose forms a straight line from its base, or 
junction of the frontal and nasal bones, to the end, the nose 
ceases to be unduly noticeable or unsightly; and, although 
the nose will be smaller, it will appear much larger than 
before by reason of its being symmetrical and proportion- 
ate throughout. 

The nose does not appear ugly by reason of the fact that 
its size is disproportionate to that of the face (for noses 
vary greatly in this respect), but by reason of the dispro- 


Figure 2. 
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Figure 3. 


portionaterelations to one another of the different parts of 
the nose itself. 

In those cases in which the deformity consists of an 
undue enlergement of the end or cartilaginous portion of 
the nose while the bony framework is normally developed, 
it will be seen that the main portion of the nose is straight 
until we cme to the enlarged end, which suddenly tilts 
upward. Even in this class of cases it is not the end of the 
nose that really appears too large, but it is the base or 
bridge that appears too small or depressed. 

This fac is shown by the foregoing illustrations, made 
from photographs taken in each case shortly before and 
shortly afver the operation. 

In Fig 1 the bridge of the nose appears much lower than 
it does in *ig 2, although it is of the same height. This is 
also true cf Figs 3 and 4. 

The expression of the face in Fig 2 is decidedly different 
from that of the face in Fig 1. The same is also true of Figs 
3 and 4. TLis change is due entirely to the alteration made 
by removing the excessive tissue in the end of the nose. It 
will also be observed that in the case of the boy, excepting 
the nose, tne features are the same in both pictures; and so 
in the case of the girl. This can be very easily demonstrated 
in the foregoing illustrations by comparing the shapes of 
the noses Defore and after the operation. 

The operation is performed as follows: We first deaden 
the sensiBility of the interior of the end of the nose by 
cocaine (general anesthesia being unnecessary) and then 
brightly i luminate this part. 

If the tssue is to be removed from that portion where 
the mucous membrane is not too firmly adherent, the 
membranes should be dissected back, to be replaced after 
the opera-ion. 
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Figure 4. 


The end of the nose is turned upward and backward, and 
held with a retractor by an assistant; then sufficient of the 
superfluous tissue is removed or dissected out to allow the 
nose to conform to the shape that we desire. Great care 
must, however, be exercised not to remove too much tissue, 
and also not to cut through into the skin, lest we may have 
afterward a scar or a dent in the external surface of the 
nose. 

In some cases no aftertreatment is required, but in 
others it is advisable to mold a saddle or splint, as it were, 
to the top of the nose, so as to make it, while healing, 
assume the shape we wish to obtain. 

In some instances the large and unsightly end of the 
nose is not due to an excessive tissue but to a malformation 
of the cartilages of the alae, bulging outward with a 
corresponding concavity on the inside. 

These noses can be very readily molded into a handsome 
shape by cutting, with a small tenotomy knife, through 
these cartilages, in different places, sufficiently to destroy 
their elasticity. Then by inserting a silver or hard-rubber 
tube, of the proper size and shape, into the nostril, and 
conforming the saddle to the outside of the nose, we have it 
encased in an outside and inside splint that compels it to 
conform to the exact shape we desire. 

While performing this operation and molding the nose 
into shape, we must not neglect to preserve the nasal 
passages free and unobstructed. 

Thus far I have performed this operation on five per- 
sons. I have, however, illustrations of but the last two, 
although all have been successful. With the first two 
patients it did not occur to me to have photographs of the 
nose taken before the operation, and the third patient 
would not permit it.—JOHN O. Ror, MD, Rochester, NY 
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Jane Stark, Conference Coordinator 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 


OTOLARYNGOLOGIST 


Otolaryngologist needed to join 
solo practitioner in a general ENT 
practice. New, modern office, fully 
equipped, audiology (ENG and 
ABER), microscope and RAST test- 


ing. 


The community offers varied cul- 
tural activities of high quality, 
excellent schools, and outstanding 
recreational facilities. Outdoor, all- 
season sports abound in this mid- 
Michigan Great Lakes setting. 


Send CV to: Herbert L. Camp, M.D., 
P.O. Box 1446, Midland, Michigan 
48640. 


JOSEPH ATTIE, M.D. 
RICHARD BELLUCCI, M.D. 
PAUL CHODOSH, M.D. 
YOUNG BIN CHOO, M.D. 
CRAIG FOSTER, M.D. 
HECTOR GIANCARLO, M.D. 
JOEL GREENSPAN, M.D. 


New York, New York 10003 Tel: (212) 598-1313 or 598-1430 


SIXTY-SECOND ANNUAL NEW YORK EYE AND EAR INFIRMARY 


CLINICAL CONFERENCE 
MAY 18-19, 1989—THE VISTA INTERNATIONAL HOTEL 
NEW YORK CITY 
SPONSORED BY 


THE NEW YORK EYE AND EAR INFIRMARY STAFF AND ALUMNI 


* k k 


OTOLARYNGOLOGY —HEAD AND NECK SURGERY 1989 
* * 


PROGRAM CHAIRMAN: KENNETH F. MATTUCCI, M.D. 
* k% 
TOPICS 
“FACIAL PLASTIC SURGERY” 
Repair of Naso Septal Perforations 
Autogenous Cartilage Grafting in Revision Rhinoplasty 


Relationship of Cosmetic Nasal Surgery to “Nasal Valve” Function 


The Twisted Nose 
“HEAD AND NECK SURGERY” 
Pathogenesis, Bacteriology and Medical Treatment 
of the Deep Cervical Abscess 
Surgical Approaches and Management 
of the Deep Cervical Abscess 
Surgical Approaches to the Facial Nerve 
in Parotid Surgery 


“MANAGEMENT OF BELL'S PALSY—OUTLOOK FOR THE TWENTY-FIRST CENTURY” 


“NEUROLOGICAL ASPECTS OF FACIAL PAIN” 
“SSENSORI-NEURAL HEARING LOSS IN TYMPANOPLASTY” 


* k * 


GUEST OF HONOR: UGO FISCH, M.D. 
+*+% 
SPEAKERS 

JEFFREY KESSLER, M.D. 


NORMAN PASTOREK, M.D. 
THOMAS ROMO, M.D. 
MICHAEL SACHS, M.D. 
ROY SESSIONS, M.D. 


* k * 


Registration Fee: $200.00 (luncheon and cocktail reception included) 
Residents: $75.00 (luncheon and cocktail reception included) 
For Brochure and additional information, please write: 


OTOLARYNGOLOGIST 


Southwest Virginia—modern 153 
bed acute care hospital has an 
excellent opportunity for a Board 
Certified/Eligible Otolaryngologist. 
Medical service area population of 
55,000. Financial guarantees, prac- 
tice assistance and relocation. 
Beautiful mountainous plateau area 
with exceptional cultural, educa- 
tional and recreational opportuni- 
ties. 


Contact: 
Administrator 

P.0. Box 759 
Pulaski, VA 24301 
703-980-6822 





CHARLES KIMMELMAN, M.D. 
KENNETH F. MATTUCCI, M.D. 


FLORIDA. OKLAHOMA 
Otolaryngologist 


FLORIDA: Immediate need for 
qualified otolaryngologist with 
800-bed regional multi-hospital 
Healthcare System. Gainesville- 
based. Offers paid malpractice, 
salary guarantee, office space, 
moving expenses and other 
benefits. 


OKLAHOMA: BC/BE otolaryn- 
gologist for fee-for-service private 
practice in Oklahoma. Progressive, 
friendly family oriented commu- 
nity. Excellent income potential 
and start-up package. 


Contact: 

Leonard Graivier, M.D. or 
Tony C. Rasberry 
1-800-336-2575 

Physician Network of America, Inc. 
8505 Freeport Parkway, Suite 130 
Irving, Texas 75063 





Every dose 1s 
a medical 
breakthrough. 
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Thickrespiratory 


vessels and thereby g 
secretions are the : 


decreases fluid 





worst part of a cold. leakage and swelling j 

Guaifed® can break of membranes. i 

through this congestion There are no anti- 

with the first dose. This helps open sinus histamines in Guaifed, so the patient is com- 

and bronchial passages for freer breathing. fortable without feeling drowsy or dried out. 
Guaifenesin, a proven expectorant, helps Guaifed is designed to release pseudoephed- 

drain the upper and lower respiratory tract rine HCI over a prolonged period and to 

by thinning secretions. It lubricates irritated release guaifenesin immediately. It provides a 

membranes by increasing mucous flow. It convenient b.i.d. dosage schedule. 

helps remove viscous mucus. Sinus and Count on Guaifed when you want to 

bronchial drainage is improved. Coughs break up sinus congestion or a chest cold. 

become more productive and less frequent. Also available as Guaifed-PD” Capsules 
Pseudoephedrine, an effective nasal (pseudoephedrine HCI 60 mg and 

decongestant, systemically shrinks blood guaifenesin 300 mg). 


Please see adjacent page for brief summary of prescribing information. 


GUAIFED 


Capsules 
(pseudoephedrine HCI 120 mg and guaifenesin 250 mg) 
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UAIFED’ Capsules 
(pseudoephedrine HCI 120 mg 
and guaifenesin 250 mg) 


GUAIFED-PD° Capsules 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 


Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe coronary artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease, 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease, diabetes 
or thyroid disease and in patients who exhibit difficulty in 
urination due to enlargement of the prostate gland. Check 
with a physician if pynpiarns do not improve within 7 days or 
if accompanied by high fever, rash or persistent headache. 


Drug Interactions: Do not take this product if you are pres- 
ently taking a prescription drug for high blood pressure or 
depression, without first consulting a physician. MAO inhibi- 
tors and beta netden blockers may increase the effect of 
sympathomimetics. Sympathomimetics may reduce the 
antihypertensive effects of Ae gf See pie mecamylamine, 
reserpine and veratrum alkaloids. Pseudoephedrine hydro- 
chloride may increase the possibility of cardiac arrhythmias 
in patients presently taking digitalis glycosides. 
Pregnancy: Pregnancy Category B. It has been shown that 
pseudoephedrine hydrochloride can cause reduced aver- 
\ age weight, length, and rate of skeletal ossification in the 
. animal fetus. 


7 Nursing Mothers: Pseudoephedrine is excreted in breast 

! milk; use by nursing mother is not recommended because 

of the higher than usual risk of side effects from sympatho- 

mimetic amines for infants, especially newborn and prema- 
ture infants. 


Geriatrics: Pseudoephedrine should be used with caution 
. 








in the elderly because they may be more sensitive to the 

effects of the sympathomimetics. 

WARNINGS: Do not take this product for persistent or 

chronic cough such as occurs with smoking, asthma, or 
P emphysema, or where cough is accompanied by excessive 
a secretions except under the advice and supervision of a 
x physician. This medication should be taken a few hours 
prior to bedtime to minimize the possibility of sleepless- 
i ness. Take this medication with a glass of water after each 
3 dose, to help loosen mucus in the lungs. 
$ ADVERSE REACTIONS: Adverse reactions include nau- 
| sea, cardiac palpitations, increased irritability or excite- 
| ment, headache, dizziness, tachycardia, diarrhea, 
drowsiness, stomach pain, seizures, slowed heart rate, 
shortness of breath and/or troubled breathing. 


DOSAGE AND ADMINISTRATION: GUAIFED® CAP- 
' SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 


GUAIFED-PD® CAPSULES Adults and children over 12 
years of age: 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 
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Spoleto Symposium: 
Medicine In The Vocal Arts 
May 29-31, 1989 
The Mills House Hotel 
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James A. Koufman, MD 
Bowman Gray School of Medicine 
Charles W. Vaughan, MD 
Boston University School of Medicine 
Jon K. Hufnagle, PhD 
Illinois State University 


Evaluation and Management of the Professional 
Vocalist; Phonosurgery; Use of advanced Diagnostic 
Instrumentation; Management of Organic 
and Functional Disorders 


For more information: 


Lucinda A. Halstead, MD 
Course Director 


Department of Otolaryngology 
Medical University of South Carolina 
171 Ashley Ave. 

Charleston, S.C. 29425 

(803) 792-7162 


J i . ] . à t 


International Opera, Dance, Music, Theater and Visual Arts 
Brochures + Ticket Information Provided 








NATIONAL INSTITUTES OF HEALTH 


Public Health Service 
DEPARTMENT OF HEALTH AND HUMAN SERVICES 


The National Institutes of Health (NIH) invites nominations and 
applications for the position of Director, National Institute on 
Deafness and Other Communication Disorders (NIDOCD). This 
is a Civil Service position in the Senior Executive Service (SES), 
with a salary range of $68,700 to $76,400 per annum. The 
person selected may be eligible for Physician's Comparability 
Allowance ranging from $5,000 to $20,000 per year. A one year 
probationary period must be served by the individual selected if 
not currently in the Senior Executive Service. 





The National Institute on Deafness and Other Communication 
Disorders conducts, fosters, and supports research and 
research training on the causes, prevention, diagnosis, and 
treatment of deafness and other communication disorders. The 
Director, NIDOCD, will be responsible for the coordination and 
direction of all programs and activities in the Institute. 


For more information contact Ms. Patricia A. Southcomb at 
(301) 496-6521. The following forms are required: Application 
for Federal Employment (SF-171) accompanied by a current 
curriculum vitae and bibliography. These must be submitted to: 


Ms. Patricia A. Southcomb 
National Institutes of Health 
Officer of the Director Personnel 
Building 31, Room 1C-23 
9000 Rockville Pike 
Bethesda, Maryland 20892 


Applications must be postmarked no later than March 17, 1989. 


All qualified candidates will receive consideration without 
regard to race, religion, color, sex, age, national origin, lawful 
political affiliation, marital status, union membership, or 
nondisqualifying physical or mental handicap. 


NIH is an Equal Opportunity Employer 
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DURICEF' (ceraproxiy) 


_ Penetration plus Duration 
= in Oral Cephalosporin Therapy 


= INDICATIONS: DURICEF (cefadroxil) is indicated for the treatment 
< Of the following infections when caused by susceptible strains of 
=the designated microorganisms: Urinary tract infections caused 
= by E coli, P. mirabilis, and Klebsiella species. Skin and skin struc- 
= ture infections caused by staphylococci and/or streptococci. 
Pharyngitis and tonsillitis caused by Group A beta-hemolytic strep- 
tococci. (Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis 
-i of rheumatic fever. DURICEF is generally effective in the eradication 
= Of streptococci from the Sci shat At however, substantial data 
E> establishing the efficacy of DURICEF in the subsequent prevention 
` of rheumatic fever are not available at present.) 

Note—Culture and susceptibility tests should be initiated prior to 
and during therapy. Renal function studies should be performed 
= when indicated. 

= CONTRAINDICATIONS: DURICEF is contraindicated in patients with 
“ -known allergy to the cephalosporin anu of antibiotics. 
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Clinical Otolaryngologist 
centered in Wisconsin 


100 physician multi-specialty group located in the 
Fox Valley of northeastern Wisconsin is actively 
seeking a BE/BC otolaryngologist. We offer first 
year salary, second year salary plus incentive, 
leading to shareholder status after two years, and a 
comprehensive benefit package. 










WARNING: IN PENICILLIN-ALLERGIC PATIENTS, CEPHALO- 
SPORIN ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. 





THERE IS CLINICAL AND LABORATORY EVIDENCE OF PARTIAL 
CROSS-ALLERGENICITY OF PENICILLINS AND CEPHALO- 
SPORINS, AND THERE ARE INSTANCES OF PATIENTS WHO HAVE 
HAD REACTIONS TO BOTH DRUGS (INCLUDING FATAL 


An area of 300.000, the Fox Valley is a vital and 
growing region encompassing Appleton, Neenah 
and Oshkosh. The individual communities offer a 






ANAPHYLAXIS AFTER PARENTERAL USE). 
~ Any patient who has demonstrated a history of some form of 
~ allergy, particularly to drugs, should receive antibiotics cautiously 
= and then only when absolutely necessary. No exception should be 
= made with regard to DURICEF (cefadroxil). Pseudomembranous 
ay colitis has been reported with the use of cephalosporins (and 
= Other broad spectrum antibiotics); therefore, it is important to 
is consider its diagnosis in patients who develop diarrhea in associ- 
ation with antibiotic use. Treatment with broad spectrum anti- 
biotics alters normal flora of the colon and may permit overgrowth 
Of clostridia. Studies indicate a toxin produced by Clostridium 
= difficile is one primary cause of antibiotic-associated colitis. 
= Cholestyramine and colestipol resins have been shown to bind the 
= toxin in vitro. Mild cases of colitis may respond to drug dis- 
continuance alone. Moderate to severe cases should be managed 
with fluid, electrolyte and protein supplementation as indicated. 
When the colitis is not relieved by drug discontinuance or when 
__ itis severe, oral vancomycin is the treatment of choice for antibiotic- 
= associated pseudomembranous colitis produced by C. difficile. 
Other causes of colitis should also be considered. 
= PRECAUTIONS: Patients should be followed carefully so that any 
= side-effects or unusual manifestations of drug idiosyncrasy may 
~ be detected. If a hypersensitivity reaction occurs, the drug should 
= be discontinued and the patient treated with the usual agents (e.9., 
; epinephrine or other pressor amines, antihistamines, or cortico- 
= Steroids). 

DURICEF (cefadroxil) should be used with caution in the presence 
= Of markedly impaired renal function (creatinine clearance rate of 
~ less than 50 mi/min/1.73M?). (See Dosage and Administration 
) section of Prescribing Information.) In patients with known or 
Suspected renal impairment, careful clinical observation and ap- 
idee laboratory studies should be made prior to and during 
therapy. 

p: Prolonged use of DURICEF may result in the overgrowth of non- 
\ Susceptible organisms. Careful observation of the patient is 
essential. If superinfection occurs during therapy, appropriate mea- 
= sures should be taken. 

i = Positive direct Coombs tests have been reported during treatment 
F 
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For information write or call: 
Roger A. Rathert, M.D. 

La Salle Clinic of Wisconsin 

(formerly Nicolet and Medical Arts clinics) 
411 Lincoln Street Neenah, WI 54956 
414-727-4294 (days) 














The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, HMO multispecialty group 
practice — a partnership composed of and managed by 
SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 51A9, Walnut Center, Pasadena, CA 
91188-8854. 


Equal Opportunity Employer M/F/H 
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with the cephalosporin antibiotics. In hematologic studies or in 
transfusion cross-matching procedures when antiglobulin tests are 
= performed on the minor side or in Coombs testing of newborns 
= whose mothers have received cephalosporin antibiotics before 
= parturition, it should be recognized that a positive Coombs test 
~ may be due to the drug. DURICEF should be prescribed with 
a caution in individuals with a history of gastrointestinal disease, 
be particularly colitis. 
le Usage in Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in mice and rats at doses up to 11 times 
| the human dose and have revealed no evidence of impaired fertility 
io or harm to the fetus due to cefadroxil. There are, however, no 
E adequate and well controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human 
| response, this drug should be used during pregnancy only if 
clearly needed. 
Nursing Mothers: Caution should be exercised when cefadroxil is 
administered to a nursing mother. 
ADVERSE REACTIONS: Gastrointestinal- Symptoms of pseudo- 
membranous colitis can appear during antibiotic treatment. Nausea 
~and vomiting have been reported rarely. 
if Hypersensitivity—Allergies (in the form of rash, urticaria, and 
f angioedema) have been observed. These reactions usually sub- 
-sided upon discontinuation of the drug. 
Other reactions have included genital pruritus, genital moniliasis, 
) vaginitis, and moderate transient neutropenia. 
k Before prescribing or administering, see package insert. 
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Papers Read Before the American Academy of 
Facial! Plastic and Reconstructive Surgery 


The Versatile Midforehead Browlift 


Ted A. Cook, MD; Peter J. Brownrigg, MD; Tom D. Wang, MD; Vito C. Quatela, MD 


@ Ptosis of the brow is a significant 
and often unrecognized portion of aging 
of the upper face. It contributes to both 
cosmetic and functional aging. Correction 
is often mandatory prior to blepharoplas- 
ty in that functional problems may be 
worsened without elevating the brow. 
Direct and coronal browlifts are the most 
common approach to the problem. Mid- 
foreheadibrowlifts have been reserved for 
men with receding hairlines. We have, for 


the past three years, performed midfore-. 


head browlifts on all our patients needing 
ptotic brew correction. Our review of 72 
patients treated in this way, including 52 
women, shows excellent and long-lasting 
cosmetic and functional improvement. 
There have been few complications, and 
the resultant incisional scars have been 
very well accepted. Therefore, we feel 
that the midforeheacd browlift, performed 
as we describe, is the ideal surgical cor- 
rection for the ptotic brow. 

(Arch Otolaryngo! Head Neck Surg 
1989; 115: 163-168) 


TH process of aging, with the asso- 
ciated loss of tissue elasticity and 
the long-term effects of gravity, leads 
to a generalized sagging of the facial 
skin. This imparts a tired, aged, and 
often angry leok to all the facial fea- 
tures. This aging process is almost 
always more visible and of greater 
overall impact in the upper face than 
in the lewer face and neck. In the 
treatment of the aging upper face, 
much has been written about blepha- 


roplasty; however, brow ptosis, in 


Accepted for publication Aug 15, 1988. 

From the Division of Facial Plastic Surgery, 
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April 30, 1988. 

Reprint requests to Department of Otolaryn- 
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Sciences University, 3181 SW Sam Jackson Park 
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addition to the upper lid blepharo- 
chalasis, must be addressed in reju- 
venating the upper face.'* Brow pto- 
sis, while giving the face a tired and 
unattractive appearance, will also 
lead to an accentuation of the upper 
eyelid skin problem. That is, as the 
brow and glabellar skin descend below 
the orbital rim, excess skin is added to 
that already present. 

Treatment of this problem cannot 
be corrected by upper lid blepharo- 
plasty alone. Indeed, if performed 
alone, it may compound the problem, 
fixing the brow down in a very unat- 
tractive and unnatural position and 
giving a “hooded look” to the lateral 
portion of the eye region. Excessive 
upper eyelid skin resection in the 
patient with brow ptosis may even 
make the patient’s visual-field defect 
worse. At times, eyelash interference 
by brow hairs may be seen. To obtain 
the best cosmetic and functional 
improvement, the brow must be repo- 
sitioned prior to the upper lid blepha- 
roplasty. The browlift itself may, in 
some patients, negate the necessity 
for blepharoplasty at all; certainly, it 
will decrease the amount of eyelid 
skin that needs to be resected. Its 
function is to improve the upper face, 
giving a brighter, more youthful 
appearance to the eye region, and 
forming a proper supportive “founda- 
tion” for the eyelid surgery. 

We must emphasize that we are 
presenting here a means of surgically 
repositioning the brow itself. We are 
not discussing a “forehead lift” or a 
method for lessening transverse fore- 
head rhytids. This article deals with 
effecting a predictable and enduring 
new position of the brow. 


BROW AESTHETICS 


Management of brow ptosis necessi- 
tates an understanding of brow aes- 
thetics. There is an appreciable differ- 
ence in the “ideal” brow anatomy 
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between men and women. The classi- 
cally described brow position in a 
woman* should have its medial origin 
at the level of a vertical line drawn to 
just touch the alae of the nose. The 
lateral extent should terminate at a 
line drawn obliquely from the same 
position on the nasal alae through the 
lateral canthus of the eye. The medial 
and lateral ends should lie on the 
same horizontal line. The medial end 
is described as having a “clubhead” 
configuration, and there should be a 
gradual tapering down laterally to a 
point. The brow should arch, with the 
highest point classically described as 
at the level of the lateral limbus (Fig 
1). The brow should arch well above 
the supraorbital rim in women, where- 
as in men it should sit at the level of 
the orbital rim. Although this has been 
described as the classic positioning of 
the brow, reviewing photographs of 
numerous women, all of whom are 
considered to be very attractive, we 
have found that the high point is not as 
classically described. Indeed, the high 
point should be in a more lateral 
position over the level of the lateral 
canthus (Fig 2). If it is placed more 
medially, as classically described, it 
tends to give an unnatural surprised 
look to the face. 

There have been a variety of differ- 
ent procedures described in the man- 
agement of brow ptosis. These have 
included the direct browlift,'’® the 
midforehead browlift,'?* and the pre- 
trichal and posttrichal coronal fore- 
head lifts.'*'°!! There are proponents 
for each of these approaches; each 
offers its own specific advantages and 
disadvantages. 


DIRECT BROWLIFT 


The direct browlift is the oldest and 
simplest surgical approach to modify- 
ing the ptotic brow. There are several 
advantages to this operation. 

1. It is technically easy to perform, 
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Fig 1.—Classically described brow arch posi- 
tion. 








Fig 2.—Our concept of natural-appearing 
brow arch position. 





Fig 3.—Preoperative mark-out of our skin fusiform excision. Note widest point at arching point, 
two separate excisions, and staggered positioning. 


requiring minimal undermining. 

2. Control of brow positioning is 
relatively direct, and skin excision is 
not difficult. 

3. The risk of damage to supraor- 
bital, supratrochlear, and facial 
nerves is minimal. 

4. The risk of hematoma is very 
small because of the minimal under- 
mining. 

5. Superior orbital rim access is 
excellent, allowing for bony modifica- 
tion if this is desired and neces- 
sary.” 

There are, however, many disad- 
vantages to this procedure. In our 


opinion, these disadvantages far out- 
weigh the advantages. 

1. It is difficult to achieve elevation 
and contouring of the medial portion 
of the brow through this approach. 

2. Placement of permanent suspen- 
sion sutures to a superior position on 
periosteum is not easy nor is it as 
successful. 

3. Most importantly, it is impossi- 
ble to camouflage the incisional scars 
well for several reasons. There is dis- 
tortion of the natural furrows of the 
forehead by skin excision from only 
below these furrows. After skin exci- 
sion, the skin thickness above the 
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excision and below the excision is 
quite different. There is loss of the 
fine upper brow hairs, resulting in a 
sharply defined upper brow margin. 


CORONAL APPROACH 


The coronal surgical approach to 
elevating the brow has become very 
popular in recent years, primarily 
because it avoids direct-browlift inci- 
sional scars, and it does provide access 
to surgically approach forehead rhy- 
tids. Additionally, glabellar rhytids 
may be dealt with by resection of 
corrugator supercilii muscles. The 
advantages of this approach are, how- 
ever, offset by several very distinct 
disadvantages. 

1. The surgical undermining is 
extensive and results in elevated risks 
of hematoma and nerve injury. 

2. Precise contouring of brow posi- 
tion is difficult to achieve through a 
distant incision. 

3. Permanent suspension sutures to 
assure lasting correction of the brow 
position are difficult to adjust well. 

4. The standard coronal incision 
results in elevation and distortion of 
the hairline and a scar that may, in 
men, be intolerable. The pretrichal 
modification of this procedure may 
minimize the hairline distortion, but 
it often results in a less-than-optimal 
incisional scar. 


MIDFOREHEAD BROWLIFT 


The midforehead browlift has 
evolved over the past few years, pri- 
marily as a desirable procedure for 
the man with a receding hairline for 
whom the coronal approach is not 
possible. This surgical procedure has 
several advantages. 

1. Moderate undermining is re- 
quired and is performed above the 
frontalis muscle, so that the risk of 
hematoma or nerve injury is less than 
that with the coronal approach. 

2. No hairline distortion whatever 
is produced, as no undermining above 
the incision is required. 

3. Precise resculpting of the entire 
length of the brow is easily accom- 
plished and controlled. Permanent 
suspension sutures are simple to 
insert and to adjust precisely. 

4. Access is provided to the bony 
superior orbital rim if modification is 
desired. The corrugator supercilii 
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Fig 6.—Suspension suture inserted into periosteum and drawn 


upward. 


Fig 7.—FPositioning and direction of pull of our two suspension 


sutures. 


muscle may be resected directly 
through this exposure. 

The primary disadvantage to this 
procedure is the positioning of the 
incisional sear in the visible portion of 
the ferehead. We have found, howev- 
er, that this disadvantage is indeed 
only theoretieal and that, in fact, the 
scars resulting from this procedure 
are less objectionable than those 
resulting from either of the other 
approaches to elevating the brow. 

We have used the midferehead 
browlift exclusively for the past three 
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years in treating the ptotic brow in 
both men and women. We have found 
that with meticulous incision design 
and good closure techniques the mid- 
forehead incisional scars are remark- 
ably acceptable. This is true ewen in 
the most smooth-skinned younger 
women. Dermabrasions have quite 
rarely been needed for optimal cam- 
ouflage of the scars, and no incisions 
have required surgical revision. 


TECHNIQUE 


Critical preoperative evaluation ef the 
brow position is imperative and must be 
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Fig 5.—Suspension suture being inserted into upper fibers of orbicu- 
laris oculi muscle. 








performed in an upright position with the 
forehead and eyelids at complete rest. We 
feel that if the brow position of a woman is 
at or below the orbital rim at the level of 
its highest point, it requires surgical eleva- 
tion. In the male patient, we reposition 
those brows that are below the bony rim. 
We perform digital elevation of the brow 
and estimate the amount of elevation 
needed at the lateral high point of the 
brow, as we have discussed with brow 
aesthetics. The amount of elevation then 
becomes the widest point in our fusiform 
skin excision. 

We perform our browlift, often in combi- 
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Fig 8.—Top left, Preoperative view of patient. Top right, Three months’ postoperative view of patient. Center left, 
Preoperative close-up view of same patient. Center right, Three months’ postoperative close-up view of same patient. Bottom 
left, Three months’ postoperative results in same patient with forehead at rest. Bottom right, Three months’ postoperative 
results in same patient with forehead raised. 


nation with other procedures, on an outpa- 
tient basis, placing the patient under local 
anesthesia with intravenous sedation. The 
operation on the brow is always the initial 
procedure performed, so that the brow is 
repositioned prior to evaluating the skin 
excision required for the upper lid blepha- 
roplasty. We block supraorbital and supra- 
trochlear nerves, and we then infiltrate 
between skin and frontalis muscle from 
the upper margin of our skin excision down 
to the upper extent of the orbicular muscle 
of the eye. We infiltrate from lateral brow 
margin to lateral brow margin. 
Meticulous mark-out of the skin excision 
plan is performed prior to the injection. 
We use two separate fusiform skin exci- 
sions, each extending from directly over 
the medial end of the brow to directly over 
the lateral end of the brow. The fusiform 
skin excisions are centered over a natural 
midforehead rhytid and are widest over 


the lateral arching point of the brow (Fig 
3). We feel that connecting the two inci- 
sions across the midline of the forehead 
makes the entire incisional scar more visi- 
ble.? Furthermore, to provide additional 
camouflage, we center our excisions over 
two different level lines on the two sides. 
The majority of patients have a preexist- 
ing asymmetry of forehead lines and even 
of brow position. Thus, staggering the inci- 
sions camouflages by mimicking nature. 

Skin incisions are all made prior to any 
undermining, and the skin is excised super- 
ficial to the frontalis muscle. Thus, the 
skin is well stabilized for optimal incision 
control. The incisions are slightly bevelled 
outward, so that wound eversion on closure 
is enhanced. 

Sharp scalpel undermining is then car- 
ried out from the inferior incision down- 
ward. No undermining is performed above 
the upper incision. Undermining is per- 


formed superficial to the frontalis muscle 
and is carried out downward until the 
horizontal fibers of the upper extent of the 
orbicular muscle of the eye are exposed 
(Fig 4). Medially, on each side, the under- 
mining is frequently joined. This allows for 
excellent exposure of the corrugator super- 
cilii muscle so that resection may be per- 
formed, if desired. Meticulous electrocau- 
tery hemostasis is mandatory at this point 
to minimize hematoma formation. 

We believe that skin excision alone in 
brow repositioning is a temporary proce- 
dure, and that, for lasting results, suspen- 
sion sutures are necessary. We place our 
sutures as horizontal mattress sutures 
from upper orbicularis muscles (Fig 5) to 
periosteum at the upper margin of the skin 
excision (Fig 6). We place two sutures of 
4-0 polydioxanone (PDS) or polytetra- 
fluoroethane (Goretex) on each side. One 
suture is at the midpupillary level going 
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Fig 9.—Top left, Preoperative view of patient. Top right, Six months’ postoperative view of patient. Center left, Preoperative 
closeup view of same patient. Center right, Six months’ postoperative close-up view of same patient. Bottom left, Six 
montis’ postoperative results in same patient with forehead at rest. Bottom right, Six months’ postoperative results in same 
patert with forehead raised. 


directly up, and zhe second suture is at the 
lateral arching point, divected upward and 
outward (Fig 7» Both sutures are placed, 
adjusted, anc their positioning tested 
before either is -ecured. 

Incision closure is carefully performed 
with inverted in errupted subcuticular 5-0 
PDS. Skin-edge depth is meticulously 
aligned with interrupted6-0 nylon or fast- 
absorbing gut situres tor three to four 
days. Thickness of forehead skin dictates 
that extreme caw be taken with this skin- 
edge alignment fminimize scar visibility. 
We do not use ains but do use pressure 
dressings for 24 1ours. 


RESULTS 


From Jan 1, 1985, to March 1, 1988, 
72 patients had a midforehead brow- 
lift performed at our institution (Figs 
8 through 10). Patients included 20 
men (28%) and 52 women (72%), and 
the age-range was 38 to 72 years. 
Browlift alone was performed in five 
patients (7% ); browlift with upper lid 
blepharoplasty, in three (4%); brow- 
lift with lower lid blepharoplasty, in 
two (3% ); and browlift with upper and 
lower lid blepharoplasty, in 62 (86% ). 
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A face-lift (with or without ancillary 
procedures performed on the lower 
face) was performed simultaneously 
in 33 patients (46% ). 

The incisional midforehead scars 
have been surprisingly well received 
by both us and the patients. Indeed, 
although at the outset we planned 
dermabrasion postoperatively in all 
patients, we have done so for only four 
patients (6%). We have had hemato- 
mas occur postoperatively in two 
cases (3% ), both responding to needle 
aspiration and redressing. No infec- 
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Fig 10.—Top left, Preoperative view of patient. Top right, View of patient showing postoperative results at 24 months. Center 
left, Preoperative close-up view of same patient. Center right, Close-up view of same patient showing postoperative results at 
24 months. Bottom left, Postoperative results at 24 months showing same patient’s forehead at rest. Bottom right, 
Postoperative results at 24 months showing same patient’s forehead raised. 


tions have occurred, but, in a few 
cases, the subcuticular PDS sutures 
were left long and required postopera- 
tive trimming. There has been no 
long-term anesthesia of the forehead 
or scalp, and all temporary anesthe- 
sia/hypoesthesia has resolved within 
three months of surgery. 


COMMENT 
We have found that the midbrow 
forehead incision provides ideal 
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access for the controlled correction of 
brow ptosis in those patients whose 
aesthetic problem cannot be corrected 
by blepharoplasty alone. It meets all 
our requirements in terms of exposure 
for placement of suspension sutures 
and to the bony orbital rim. We feel 
that suspension sutures are impera- 
tive for maintaining a lasting aesthet- 
ic result. The procerus and corrugator 
muscles are well exposed should sec- 
tioning or resection be required. 
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With good incision design and exe- 
cution, coupled with meticulous clo- 
sure technique, we have found the 
brow scars to be remarkably accept- 
able. To date, dermabrasions of these 
scars have been required in only 6% of 
our cases. Initially, the procedure was 
used in men only; however, we now use 
this approach exclusively in the treat- 
ment of ptotic brows in all candidates 
and have achieved excellent long-term 
results. 
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Surgical Correction of 


Enophthalmos and Diplopia 


A Report of 38 Cases 


Robert H. Mathog, MD; Robert P. Hillstrom, MD; Frank A. Nesi, MD 


è Enophthalmos, rypophthalmos, and 
diplopia are complications of orbital inju- 
ry. This article reviews the causes of 
these sequelae, describes a method of 
strategic implantatior of bone grafts to 
the orbit (and malar bone), and reports 
the long-term (six moaths to eight years) 
results in 38 cases. As a result of bone 
grafting, all but two patients had a correc- 
tion of the enophthaimos to within 1 to 2 
mm of the opposite eye. Of the 20 pa- 
tients with diplopia, 15 had correction, 
and an additional four had an improve- 
ment of diplepia so it occurred in only one 
field of gaze. Of the 22 patients with 
grafts to themmalar bone, 16 were thought 
to have good to excelent results; howev- 
er, six devetoped some degree of reab- 
sorption at the graft sie. No patients had 
any decrease in visioa. The advantages 
and disadvantages of the surgical proce- 
dure are described and compared with 
other methods. 

(Arch Otolaryngol Head Neck Surg 
1989; 115: 169-178) 


E arly treatment of orbital trauma 
is often successful in restoring 
normal form and fumction. Neverthe- 
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less, when there is extensive soft- 
tissue damage, infection, failure of 
patient cooperation, or difficulty in 
diagnosis and treatment, complica- 
tions can be expected. The patient is 
at risk for loss of vision, scarring and 
atrophy of soft tissues, and malunion 
of the bones that form the orbital 
walls. Enophthalmos alone, or in com- 
bination with hypophthalmos and/or 
diplopia, are potential sequelae. 

Herein we describe our experience 
with treatment of 38 patients with 
posttraumatic enophthalmos primari- 
ly following blowout and combined 
blowout and malar fractures. The sur- 
gical correction uses a 280° dissection 
of the orbit, formation of subperios- 
teal pockets, and the strategic implan- 
tation of autogenous bone grafts to 
the orbit and the malar bone. The 
results are evaluated by a semiquanti- 
tative analysis of before- and after- 
treatment deformity and function, 
coupled with the patient’s perception 
of success of the surgical procedure. 
Stability of the implant is determined 
by long-term analysis of objective and 
subjective data collected by telephone 
interview and follow-up examina- 
tions. 


BACKGROUND 


Due to the anatomic and physiolog- 
ic complexity of the orbit, trauma can 
cause a variety of sequelae character- 
ized by abnormalities of the eyelids, 
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palpebral fissure, medial and lateral 
canthal attachments, lacrimal collect- 


ing system, position and size of the © 


globe, pupil size and symmetry, vision, 
and ocular motility. Usually the com- 
plications are related to the type of 
injury, and for the orbital wall one 
primarily observes, alone or in combi- 
nation, enophthalmos, hypophthal- 
mos, and diplopia.'? 

How these complications develop 
has been described by many authors. 
According to Pfeiffer? Smith and 
Regan,‘ and others,** two mechanisms 
based on the transfer of hydraulic 
pressures are suggested. One mecha- 
nism requires a hard object to strike 
just the soft tissues of the orbit and 
transfer pressures from these tissues 
to one of the orbital walls. The wall 
then opens like a trap door and soft 
tissues are pushed through the defect. 
The other mechanism requires the 
object to also strike the rim of the 
orbit simultaneously so that the frac- 
ture extends to the rim. When the 
defect is confined to a wall of the 
orbit, the injury is classified as “pure” 
blowout fracture; if the fracture 
extends to the rim, it is called an 
“impure” type. In either type, fat can 
project from the orbit into an adjoin- 
ing sinus. Entrapment of soft tissues 
is possible with a limitation of extra- 
ocular motility. Later, fat can undergo 
atrophy, adding to the discrepancy 
between orbital soft tissue contents 


Enophthalmos and Diplopia—Mathog et al 169 


ve 4 pari a Ay =," 7 2 
RLE AAE T O E E E E EE T X 


. a ee are 





and the volume described by the 
expanded orbital walls. 

Another theory of orbital wall inju- 
ry is described by a buckling effect in 
which a force to the orbital rim causes 
the orbital wall to buckle and to 
deform the bony walls and soft tis- 
sues.’ As revealed by high-speed pho- 
tography, the deformity of soft tissues 
of the orbit recovers much more slow- 
ly than the deformity of the bony 
structures and this predisposes to 
entrapment of the soft tissues within 
the bony fragments.” An attractive 
aspect of the buckling theory is that 
ten times more force is required for 
hydraulic pressures to cause a blow- 
out than those needed for buckling to 
occur.’ Moreover, if the pathophysio- 
logic process were hydraulic in 
nature, one would expect more ocular 
injuries associated with the blowout 
fracture.’ Still, in support of a 
hydraulic theory, there are patients 
with blowout fractures without any 
evidence of damage to other parts of 
the wall or rim. 

The causes of ocular dysmotility 
and diplopia are also controversial. 
Until recently it was thought that the 
cause was either a neuromuscular 
injury or a muscle entrapped within a 
defect. In 1981, Koorneef’? showed 
that fine tissue septae, separating 
muscle and fat, become involved and 
displaced with the fracture. His expla- 
nation fits the bizarre motility pat- 
terns that are often observed without 
evidence of incarceration of the soft 
tissues. Smith et al? suggested that 
some patients can develop a Volk- 
mann’s ischemic contracture, espe- 
cially if the fracture is small and 
there is excess pressure in those com- 
partments separated by the connec- 
tive tissue septae. 

How much displacement of an 
orbital wall or how much extravasa- 
tion or atrophy of fat is needed to 
cause enophthalmos is not clear. The 
relationship between soft-tissue con- 
tents and the volume described by the 
orbital walls is important, but early 
after injury the picture is complicated 
by edema and later after injury by the 
scarring of soft tissues. Other factors 
are changes in the size of the globe, 
dislocation of the trochlea, and rup- 
ture of orbital ligaments and fascial 


bands.**’ According to experimental 
models, 1 mm of displacement of the 
inferior wall of the orbit causes a 
0.4-mL volume change, which in turn 
causes a 1.5-mm change in position of 
the globe.'* Hawes and Dortzbach” 
showed a relation between size of 
fracture and enophthalmos. Using 
computed tomographic scans that 
measured volumes of the bony walls, 
globe, fat, and neuromuscular tissues, 
Bite et al% demonstrated changes in 
orbital bony volume associated with 
enophthalmos, but no changes in the 
intraorbital volume of the soft tissues. 
Manson et al,'”’* using similar meth- 
ods, showed a slight increase in the 
soft tissues of the orbit. They also 
noted that intramuscular fat is pri- 
marily responsible for maintaining 
the position of the globe, and that 
changes in position of the orbital wall 
with loss of bone and support of liga- 
ments allow displacement of fat and 
position of the globe. Pearl”? observed 
that for a loss of fat to cause enoph- 
thalmos, it must occur posterior to the 
axis of the globe and be associated 
with a disruption of the musculofas- 
cial cone. 

According to Pfeiffer, enophthal- 
mos can vary from 1 to 9 mm with 
most measurements from 2 to 4 mm. 
Fells and others” reported that 
enophthalmos of greater than 3 mm is 
a cosmetic problem. The larger de- 
fects associated with enophthalmos 
probably present few problems in ocu- 
lar motility, but if the enophthalmos 
(and hypophthalmos) should be great, 
then coplaner vision can be affected 
and there is less potential to compen- 
sate with a fusion reflex or passive 
suppression.”! 

Contrary to a few articles,” the 
best results for correction of orbital 
wall injury require early diagnosis 
and treatment.*”>?!48 If the injury is 
left untreated, there is a tendency for 
malunion, a reduced orbital wall sur- 
face area, and a scarring of fat, mus- 
cle, and periosteum. Although it is not 
certain that these conditions can be 
prevented by surgery, a standard 
operation is relatively easy to perform 
early after the injury, before any of 
the healing and contraction processes 
are established. 

If enophthalmos should develop, 
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one can perform autogenous or allo- 
plastic implants, or osteotomy and 
reconstruction of an orbital wall.°’*??*! 
Glass beads have been recommended, 
but only in patients with nonseeing 
eyes.” Borghouts and Otto” implanted 
silicone sheets and beads, whereas 
others? inserted Teflon beads and 
silicone rubber. Implants of vulcan- 
ized silicone, polyethylene,” and 
methylmethacrylate® have also been 
described. 

According to Kawamato,* implants 
of irradiated cartilage, homograft or 
autologous cartilage, bone grafts, and 
fascia have been reported but “long- 
term results could be disappointing 
because reabsorption of these materi- 
als occurs.” He proposed a technique 
of osteotomy and fixation of the zygo- 
ma in an overcorrected position with 
good to excellent results in four 
patients with a follow-up of one to 
four years. Manson et al* described a 
combination of osteotomy and im- 
plantation of bone grafts through an 
inferior orbital exposure. Others** 
have reported camouflage methods 
that change the appearance of the 
deformity but do not correct the basic 
problem. 

The ideal procedure to cerrect 
enophthalmos should consider the 
pathologic condition and should pro- 
vide a safe and stable correction. 
Associated hypophthalmos and diplo- 
pia should also be improved. The tech- 
nique should be reproducible as dem- 
onstrated in a large series of patients 
and the method should be flexible 
enough to treat the different types of 
pathologic condition of orbital trau- 
ma. The need for such a procedure 
prompts us to present our method and 
to substantiate its value with a large 
series of patients, quantitative objec- 
tive measurements, patient percep- 
tions, and relatively long-term follow- 
up. 

PATIENTS AND METHODS 
Patients 


From 1975 to 1987, 38 patients (25 males 
and 13 females; age range, 16 to 58 years) 
were selected for correction of enophthal- 
mos (The term enophthalmos is used to 
describe a retrodisplaced globe or pros- 
thetic eye). Causes of enophthalmos were 
motor vehicle accidents (22), personal 
altercations (five), industrial or eccupa- 
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tional accidents (five), and sports injuries 
(two). Enopathalmos was also noted as a 
result of simusitis (one), irradiation for a 
retinoblastoma (one), ethmoid surgery 
(one), and gunshot wound (one). Correc- 
tion toek place as early as three months 
and as late as 54 years after the injury. 
Most patients (23/38) had surgery from six 
months to two years efter injury. Objective 
_ evaluations were available in 30 patients 
for at leastssix months; in 20, for at least 
one year; inten, for at least two years; and 
in four, for at least three years, ie, 36, 39, 
47, and 96 months, respectively. Subjective 
data were obtained during office visits, and 
this information was extended in 29 
patients by comprehensive telephone in- 
terviews. Self-evaluations were thus avail- 
able in 32 patients for at least six months, 
in 29 for atleast one year, in 23 for at least 
two years, im 16 for at least three years, in 
12 for at least four years, and in five for at 
least five years (Fig 1). 


Evaluation 


All patients underwent a comprehensive 
evaluation. Vision, ocular motility, appear- 
ance of the palpebral fissure, and position 
of the globe were recorded.** Corneal pro- 
jection, referenced to an orbital rim, was 
measured with a ruler and Hertel exoph- 
thalmometer. Corneal light reflexes were 
used to judge the position of the globes. 
Patients were photographed in the anteri- 
or, posterior, lateral, and submentovertex 
views. Ocular motility was evaluated by 
active anc passive forced ductions. Red 
glasses and prisms were used for analysis 
of degreeseof diplopia.” 

The walis ef the orbit and the sinuses 
were evaluated by standard x-ray films 
and frontal plane tomograms. Computed 
tomographic scans, which became avail- 
able during the latter part of the study, 
were used routinely. Extended follow-up 
for 29 patients was obtained by telephone 
interview. Data were recorded about the 
perception of enophthalmos and hypoph- 
thalmos fe, very noticeable, noticeable, 
and normal) and diplopia (ie, presence and 
fields of gaze) befere and after surgery. 
Information was obtained regarding the 
time at which changes took place, present 
condition. and complications such as cheek 
and hip pain, gait abnormalities, and 
numbness of the cheek. The desire to have 
the procedure again under the same condi- 
tions wasalso recorded. 


Selection and Stratification 


All patients hac enophthalmos and/or 
hypophthalmos greater than 2 mm; and/or 
diplopia in at least.one field of gaze. Vision 
better than 20/70 in the affected eye was 
present in 22 patients. An additional four 
patients nad the ability to count fingers, 


No. of Patients 





x Subjective Data 
o Objective Data 


Time Since Surgery, mo 












Fig 1.—Postoperative objective and subjective data regarding enophthalmos and diplopia. 


seven had no vision in the affected eye, and 
four wore a prosthetic globe. Two patients 
had phthisical globes and one had ophthal- 
moplegia. Many patients had earlier repair 
of the orbital injury. Nine patients had 
prior reconstructive surgery with alloplas- 
tic or autogenous implants; five had no 
previous surgical intervention. As to type 
of injury, 17 patients had an orbital floor 
and malar fracture; ten had a floor and 
medial wall fracture; four had a pure blow- 
out fracture of an orbital wall: and four 
had a fracture of the floor, medial wall, 
and malar bone. The remaining four 
patients had an isolated injury of the 
medial wall (one) or malar bone (one), or 
soft-tissue destruction from a gunshot 
(one) or irradiation (one). A large number 
of the patients (25/38) had other facial 
injuries. Patients not considered for sur- 
gery were those who were unwilling to 
accept the risks, who had vision only in the 
affected eye, who had active sinus disease, 
or who had a minimal deformity and 
dysfunction that did not warrant correc- 
tion. 


Procedure 


Correction of enophthalmos (Fig 2) was 
performed through infraciliary, medial 
canthus, and lateral brow incisions with 
exposure of the inferior, medial, and supe- 
rolateral walls of the orbit.** The periorbi- 
ta was dissected 280°, carefully sparing 
injury to the annulus tendineus, the supe- 
rior orbital fissure, and the medial-superi- 
or quadrant containing the optic nerve and 
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ophthalmic artery. Iliac crest bone grafts, 
or, occasionally, cranial or rib grafts, were 
then fashioned and inserted strategically 
along the walls so that placement cor- — 
rected the globe 1 to 2 mm in a direction _ 
opposite that of the initial deformity. 3 
Additional grafts were placed under a sub- — 
periosteal pocket on the malar bone for — 
correction of a depressed cheek. Antibiot- — 
ics were administered intravenously for — 
five days followed by oral administration — 
of antibiotics for an additional five to — 
seven days. (rom 
RESULTS A 
Enophthalmos Associated With a 
Orbital Wall Injury È; 


In this group, 12 patients presented 
with enophthalmos from 2 to 6 mm. 
All of these patients had some degree 
of hypophthalmos; 11 had vision; five 
had dysmotility problems; and ten ~— 
had diplopia. Most patients had an 
inferior wall injury, one had a medial _ 
wall injury, and 11 had evidence of © 
injury through the medial wall and — 
floor. Measurements were available — 
from nine patients for one year and 
from four patients for at least two — 
years. Subjective data were obtained | 
from eight patients for one year; from 
seven for three years; and from two 
for four years. a 

Early after surgery many of the 
patients demonstrated a slight over- 
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correction, but at six months the mea- 

surements had stabilized and the 
-position of the affected eye was within 

1 to 2 mm of the opposite eye (Table 1 
and Figs 3 and 4). These relationships 
were evidenced for at least six months 
in all patients and for at least two 
years in four patients that could be 
followed-up by objective evaluations. 
A telephone interview three years 
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after surgery indicated that in ten of 
12 patients who could be questioned, 
the eye position was stable and had 
not changed from the postoperative 
position. All patients claimed an im- 
provement, and eight noted a normal 
appearance. 

With regard to hypophthalmos, 
most patients were classified as mod- 
erate or severe before surgery, and all 
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Fig 2.—Surgical correction of enophthalmos and diplopia with strategic implantation of iliac crest grafts. Top, Dissection is 
approximately 280° (dotted line), carefully sparing annulus tendineus, superior orbital fissure, and inner quadrant containing 
optic nerve and ophthalmic artery; bottom left, incisions are designed along eyebrow, medial canthus, and infraciliary regions. 
Bone grafts are inserted along floor, medial, and superolateral walls of orbit; and bottom right, grafts are strategically 
placed so that floor grafts push globe upward and outward; posterosuperior grafts push globe primarily outward; and 
medial grafts (not shown) counteract lateral displacement and contribute to reduction of orbital volume and contents 


were noted to be mild or none six 
months to one year after surgery (Ta- 
ble 2). Measurements were stable dur- 
ing the long-term follow-up and suc- 
cess for correction of hypophthalmos 
appeared to parallel that of enoph- 
thalmos. 

Diplopia was improved or complete- 
ly corrected in all ten patients (Table 
3). According to telephone follow-up 
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in which seven of the eight patients 
interviewed aad diplopia preopera- 


tively, all claimed ether complete Changes in Corneal Projection (N = 12) 
eS Ee 
Postoperative 


relief of symptoms (four) or a residual 





diplopia on enly extreme peripheral $ AN a SR O e a 
gaze (three). Aecording to these pa- Measurements at 
tients, diplopia improved for several EREET TE re y 
mənths and then stabilized for the TAR 
length of the study. Mild, 1-2 mm 
Complications were epiphora, two Moderate, 3-4 mm 
patients; tramsient scleral show, two; Severe, 5-6 mm 


and medial displacement (2 mm) of * Telephone interview extended follow-up for seven patients beyond two years; for six beyond three years, 
the globe, one. In those patients with and for three beyond four years. No data were available beyond five years. Of ten patients who were 


A h È interviewed, only two noticed any change in position of the eye and this was reported as a ‘‘noticeable” 
hip grafts, transient postoperative development of enophthalmos. 


pain was a common complaint. No 
patient had a decrease in vision or 
wersening of diplopia. 


Enophthaimos Associated With 
Orbital Floer and Malar Deformity 


In this group, 24 pazients presented 
with enophthalmos and malar depres- 
sion. All but one patient had associat- 
ec hypophtkalmos; 13 had usable 
vision; 11 had motility problems; and 
ten had diplopia. Mest of the bone 
grafts for tne orbit and the malar 
reconstructien were obtained from 
the hip, but seme patients had rib 
(two) and spit cranial grafts (two). 

Enophthaimos was corrected with 
the same teehnique used for patients 
with isolated wall injury (Fig 5). M is ie Aa 
Many patients (23/24), however, hada “= + oe j | É 
moderate te severe deformity that 
required greater volumes of bone. 
Correction of enophthalmos to within 
1 to 2 mm was noted at six months in 
just about al patients, and for those 
15 patients measured for two years, 
only one showed change in globe posi- 
tion greater than 2 mm (Table 4). One 
patient witha “frozen” globe preoper- 
atively changed from a severe to mod- 
erate category; one patient developed 
infection of bone grafts and lost any 
correction. During ‘telephone inter- 
views of 17 patients, ten noted a nor- 
mal postoperative appearance; and in 
this group, seven of the patients were 
at least twe years end five were at 











least three years after surgery. Six ee 
patients alse noted improvement, but ee 
their follow-up was cnly between two S 
to three years following surgery. One bs 9 c ; Bit ee 


patient who had infected grafts had : l FE i 5 aay 3 
e 3 t Fig 3.—Preoperative (top) and postoperative (bottom) photographs showing improvement of 
SP COTRAN MHE a Ce enophthalmos from 5 mm to 1 mm and hypophthalmos from 3 mm to 1 mm. Measurements have 
In this greup, the degree of hypoph- been stable for 56 months and vision remains excellent. (Reproduced with permission from 


thalmos was related to the degree of Mathog et al.**) 
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Fig 4.—Preoperative and postoperative photographs of patient with correction of enophthalmos for floor and medial wall 
injury. Frontal views (top) and submentovertex views (bottom) in 21-year-old man before and after insertion of iliac crest 
grafts to inferior, medial, and laterosuperior walls. At seven months, corneal position was changed from 5-mm difference 
between sides to within 1 mm of opposite side. Diplopia, which was severe in upward and lateral gaze planes preoperatively, 


disappeared following surgery. 


Table 2.—Hypophthalmos Associated With Orbital Wall Injury 


Changes in Pupil Position 
(N = 12) 
—oemm_:-_ ereeeees>=~=~oee oa, 
Preoperative Postoperative * 


*Patients did not change ratings when followed up for the duration of the 
study. Using telephone interviews, seven patients were followed up beyond two 
years; six beyond three years; and three beyond four years. 





Table 3.—Diplopia Associated With Orbital Wall Injury 


Changes in Visual Fields (N = 11)* 


._ CO 
Preoperative Postoperativet 


*Only 11 of 12 patients had vision better than 20/70; ten had diplopia. 

tPatients did not change ratings when followed up for the duration of the study. 
Using telephone interviews, seven patients were followed up beyond two years; 
six beyond three years; and three beyond four years. 















enophthalmos and our ability to cor- 
rect the ptotic globe was partially 
related and paralleled the degree of 
deformity (Table 5). Still, many pa- 
tients in the moderate to severe cate- 
gory changed to an improved status. 
With regard to diplopia, surgical 
improvement was possible in all cases 


except one in whom the bone grafts 
became infected and the eye returned 
to a preoperative status (Table 6). 
Seven patients were relieved com- 
pletely, and eight had improvement in 
the degree of diplopia. According to 
the telephone follow-up in which 
three of seven patients had diplopia, 
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all three were improved and two were 
relieved of symptoms for least five 
years. 

Malar augmentation was carried 
out in 20 of the 24 patients with hip 
grafts, and in four patients with rib 
and split cranial grafts (Fig 6). All 
patients, except for one that devel- 
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oped an infection, showed improve- 
ment. Some patients had palpable 
irregulariies with variable degrees of 
reabsorption, but none of the patients 
lost enough bone to return to presur- 
gical status. On telephone interviews 
of 17 patients in which seven were at 
two years, six at three years, and 
three at ‘our years, 12 were happy 
with their results and reported no 
postoperative irregularity or depres- 
sion. Four patients noted some minor 
irregularity of the bone. One unhappy 
patient had an infection and lost the 
entire graft. 

With regard to complications, mild 
ectropion occurred in several patients 
who had a histery of repeated trauma 
or surgery. Three patients showed 
scleral show and inferior displace- 
ment of the lateral canthal ligament, 
requiring subsequent correction by a 
canthoplasty. One patient developed 
infected bene grafts, and returned to 
preoperative function and deformity. 
Patients with hip grafts complained 
of hip pain for twe to four weeks 
following ‘he procedure. Two patients 
noted postoperative persistent orbital 
discomfort and one developed infec- 
tion of the donor’site. No patients had 
a decrease in vision er an increase in 
diplopia. 


Enophthaimos Without Orbital Wall 
Injury 


Two patients had enophthalmos as 
a result of soft-tissue injury without 
any fracture of the orbit. One patient 
had a gunshot wound and another had 
irradiation for a neuroblastoma. Both 


Fig 5.—Exampies of three patients with 
sequelae of combined orbital wall and malar 
injury corrected by implantation of iliac crest 
grafts. Patiemt shown on top left had 5 mm of 
enophthalmos, 5 mm of hypophthalmos, and 
no diplopia. Postoperatively (top right), at 22 
months, he kad 1 to 2 mm of enophthalmos 
and no aypopnthalmes. Vision was un- 
changed. Patient in center left had 5 mm of 
enophthalmos, 2 mm of hypophthalmos, and 
no diplopia. Postoperatively (center right), at 
38 months, she had no _ enophthalmos, 
hypophthaimes, er diplopia. Vision was intact. 
Patient shown at bottom left had 5 mm of 
enophthalmos, 4 mm of hypophthalmos, and 
no diplopia. Postoperatively (bottom right), at 
28 months. he had 1 to 2 mm of enophthalmos 
and 1 to mm of hypophthalmos. Vision was 
unchangec. 
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Changes in Corneal Projection (N = 24) 
eee 
Postoperative 
-777s##T[™ M—!__———_aams’ 
Measurements at 
Completion of 

Preoperative Surgery 6 mo 1y y 

None 0 21 14 9 7 
Mild, 1-2 mm 1 1 6 7 6 
Moderate, 3-4 mm 7 1 1 2 2 
Severe, 5-6 mm 16 1 1 1 1 


* Telephone interviews extended follow-up for eight patients beyond three years; for six beyond four years; 
and for five beyond six years. Of the 17 patients who were interviewed, only one reported any change of 
position of the eye and this was reported as a “noticeable” development of enophthalmos. 















Fig 6.—Correction of enophthalmos associated with prosthetic globe and severe malar injury. 
This patient had insertion of rib grafts to orbit in three quadrants, to malar bone, and to 
infratemporal fossa. New prosthesis was manufactured, and following these procedures (at 25 
months), prosthetic globe was positioned to within 1 mm of opposite side. Traumatized left pinna 
was treated with additional reconstructive procedures. 










Table 5.—Hypophthalmos Associated With Orbital Floor and 
Malar Injury 






Changes in Pupil Position (N = 24) 


Table 6.—Diplopia Associated With Orbital Floor and Malar Injury 


cases were treated with intraorbital 
implantation of hip grafts. The pa- 
tient with a gunshot wound injury had 
a phthisical globe, and correction for 
him was minimal. He also was the 
only patient in the series who com- 
plained about postoperative orbital 
pain up to six months following the 
procedure. The other patient wore a 
prosthesis and after the implant pro- 
cedure, measurements were normal. 
No complications were reported. 


COMMENT 


For a surgical implantation proce- 
dure to be considered successful, the 
patient must be satisfied, and the 
improvement and stability must be 
documented by the surgeon. Using 
these criteria, we have evaluated the 
strategic placement of bone grafts 
within the orbit to correct late-occur- 
ring enophthalmos and diplopia. 

As shown by the data, objective 
improvement of eye position was 
obtained following orbital soft-tissue 
injury or wall injury alone, or with a 
malar bone fracture. Most patients 
(20/38) were measured for at least two 
years; and by telephone interview, it 
was possible to obtain follow-up infor- 
mation in many patients for five to six 
years. From these evaluations, we 
could show that the correction was 
stable and, in only two patients was 
there any significant retrodisplace- 
ment or inferior displacement of the 
globe. Results were generally good in 
patients whether they had primarily a 
floor injury or orbital floor-malar 
bone injury. Correction, however, was 
compromised if the patient had a 
phthisical globe, ophthalmoplegia, or 
infection of grafts. 





Changes in Visual Fields (N = 16)* 
= ——_-_ — —~ 
Preoperative Postoperativet 





= TwrTvoTYY'YY'YY--’-——_________"_"_ 
Preoperative Postoperative * 


None 1 16 


Moderate, 3-4 mm 8 2 
Severe, 5-6 mm 15 1 


* Patients did not change ratings when followed up for the duration of study. On 
telephone interviews, eight patients were followed up beyond three years; six 
beyond four years; and five beyond six years. 
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6 1 
0 0 










Moderate, two fields 
Severe, three fields 


* Sixteen of 24 patients had some vision; 13 had vision better than 20/70; and 
ten had diplopia. 

tPatients did not change ratings when followed up for the duration of the study. 
Using telephone interviews, seven patients were followed up beyond two years; 
six beyond three years; and three beyond four years. 
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Of the 20 patients-who had diplopia, 
remarkably 15 had correction and 
four had an improvement ef diplopia 
so that it occurred in only one field of 
gaze. Only one patient was essentially 
unchanged. Our ability to cerrect dip- 
lopia was about equal in those 
patients who had a pure orbital wall 
injury vs these who had a combined 
orbital wall-malar bone fracture. No 
patients had any loss of vision. 

Improvements were also noted with 
bone grafts to-correct malar deformi- 
ty. Usually projection of the malar 
bone was geed to excellent in the 
postoperative period, but six of 22 
patients later developed noticeable 
irregularity ef the graft site. These 
observations made it legical to 
assume that grafts applied to the 
malar region were less stable than 
those placed within the orbit. 

With regard to complications, there 
was no decrease or loss of vision in 
any patient. Only one patient had an 
infection with a loss of grafts. Hip 
pain was a common complaint and in 
two patients it persisted beyond the 
usual expected period of convales- 
cence. Two patients, who had repeated 
surgery, developed epiphora and 
scleral show, and a blepharocantho- 
plasty was necessary for correction. 
Two patients required lateral cantho- 
plasty for-a pestoperatively depressed 
lateral canthus. 

Patient acceptance of the surgical 
proeedurewas generally good. Subjec- 
tive evaluations provided similar data 
to those obtaimed from direet exami- 
nation, and in only a few instances 
was there a discrepancy between the 
two methocs ef obtaining informa- 
tion. One patient, with a deformity 
secondary to trauma of multiple 
orbital walls, related that the enoph- 
thalmos anc lypophthalmos persisted 
postoperatively, but according to our 
measurements the enophtha!mos was 
corrected from 5 to 1 mm and postop- 
erative hypephthalmos was not ob- 
served. Two other patients noted some 
retrodisplacement of the globe, but we 
were unable to demonstrate any dif- 
ference between the eyes. On the other 
hand, there were several patients who 
demonstrated mild enophthalmos and 
they believee they had normal 
appearance. Of the 29 patients inter- 


viewed by telephone, 23 stated that 
they would under similar conditions 
again have the same procedure. Of 
those six patients who were not sure 
or would have declined the surgery, 
one had hip pain and one had eye pain; 
two had infected bone grafts; one had 
ectropion with epiphora; and one had 
preoperative ophthalmoplegia. 

Although the procedure is not diffi- 
cult to perform, the surgeon should 
have a thorough understanding of the 
anatomy and a familiarity with dis- 
section of the region. Hip grafts can 
be obtained by a second team; when 
this option is available, the duration 
of the procedure can be reduced con- 
siderably. Harvesting cranial grafts 
does not allow two teams sufficient 
room and using this donor site obvi- 
ously lengthens the procedure. Also, 
when one chooses to use the outer 
table of the cranium, many pieces 
have to be taken to achieve sufficient 
volume, and because the pieces have 
to be bolstered on one another, this 
creates some degree of instability. 
Contouring of the cranial graft is also 
limited by the thinness and curvature 
of the bone. Others have cited evi- 
dence of less reabsorption of cranial 
grafts,” but since our experience 
shows little or no reabsorption of the 
iliac crest grafts within the orbit, 
there does not appear to be any need 
to change the donor site. On the other 
hand, some reabsorption of the malar 
grafts was observed and one can argue 
that a cranial bone graft would have 
been a better choice. At this time, we 
prefer to use the iliac crest bone for 
combined orbital-malar reconstruc- 
tion, and, if there is later reabsorption 
of the malar bone, cranial grafts can 
be substituted. For small orbital 
defects, we have the option to choose 
the iliac or cranial grafts. 

The procedure should be considered 
for patients who have an enophthal- 
mos and hypophthalmos greater than 
2mm and are free of infection. Anoth- 
er indication is persistent diplopia, 
especially when it is associated with a 
displaced globe and limitation of 
extraocular motility. One should, 
however, understand that results may 
be compromised by a phthisical globe, 
ophthalmoplegia, scarring and con- 
traction of orbital tissues, and thin- 


Arch Otolaryngoi Head Neck Surg—Vol 115, February 1989 


Wl) 2 RR Res aS ey oe a 
B p g i Y ` $ f ez i ae bis = 
f i > s 


ning of tissues between the orbit and 
sinus. 

Contraindications are unstable vi- 
sion and sinus infection. Although in 
our experience there have been no 
cases in which vision has been de- 
creased or. lost, we still will not per- 
form the surgery in an only seeing eye 
and we caution all patients that loss 
of vision is a serious risk with the 
procedure. 
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The Effects of Pentoxifylline on 


Random Skin Flap Survival 


Randall S. Yessenow, MD, Michael D. Maves, MD 


è Random skin flaps are an important 
and frequently used technique in head 
and neck reconstruction. Pentoxifylline 
has been shown to improve the deforma- 
bility of red blood cells by increasing their 
intracellular adenosine triphosphate con- 
tent and, therefore, improving their flow 
properties. This is especially important in 
ischemia and tow blood flow states 
present in the distal portions ef random 
skin flaps. The rheologic properties of 
pentoxifylline were studied in the swine 
model. Swine in group | (eight flaps) 
served as controis with no pharmacologic 
manipulations. Swine in group Ii (16 flaps) 
received pentoxifylline (20 mg/kg/d) for 
ten days preoperatively and ten days 
pestoperatively. Necrosis in swine in 
group | (controls) averaged 32.6%, which 
substantiated previous reports. Necrosis 
in swine in group lI (pentoxifylline) aver- 
aged 2.57%. This study has shown a 
statistically significant enhancement of 
random skin flap survival using pentoxifyl- 
line in a swine model. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:179-199) 
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RoS skin flaps are an impor- 
tant and frequently used tech- 
nique in head and neck reconstruc- 
tion. Many methods and agents have 
been employed to prevent necrosis of 
these flaps. Most research has dealt 
with trying to increase blood flow to 
the flap or decrease the metabolic 
demands of the tissue. Pentoxifylline 
is currently used for the treatment of 
intermittent claudication. Recent 
studies have demonstrated the en- 
hancement of skin flap survival in 
rats that received pentoxifylline.!? 
The purpose of this study was to 
determine the effects on random skin 
flap survival on swines that received 
pentoxifylline. Pentoxifylline is a tri- 
substituted xanthine related to caf- 
feine and theophylline. However, 
unlike other xanthines, pentoxifylline 
has actions that allow it to be classi- 
fied as a hemorrheologic agent.’ It has 
been shown to increase the adenosine 
triphosphate level in red blood cells.‘ 
This effect thereby improves the 
blood flow characteristics in microcir- 
culation by increasing the deformabil- 
ity of red blood cells.‘ This is especial- 
ly important in ischemia and low 
blood flow states that are present in 
the distal portions of random skin 
flaps. Ischemia and low blood flow 
states lead to increased blood viscosi- 
ty, which causes further necrosis.‘ 


Finally, pentoxifylline has been 
shown to have an antithrombotic 
effect by inducing stimulation of pros- 
tacyclin synthesis and increasing the 
level of cyclic adenosine mono- 
phosphate.”” 


MATERIALS AND METHODS 


Six pigs weighing between 22 and 28 kg 
were used for this study All procedures 
were performed in accormdance with the 
guidelines for humane treatment of ani- 
mals at the University of Iowa College of 
Medicine, Iowa City. The pigs were initial- 
ly anesthetized with ketamine hydrochlo- 
ride and transported to the laboratory 
preparation room. They were then shaved 
from the dorsal midline for a distance of 15 
cm along their right side. They were then 
anesthetized using inhalational halothane, 
nitrous oxide, and oxygen. Dorsal flaps 
based 3 cm from the dorsal midline were 
incised to the deep fascia. These were 
dissected back to the base, as described by 
Donovan.” Four flaps were elevated on the 
right side of each pig. All pigs were 
females, and the first flap was placed in 
line with the first nipple for consistency. A 
standard template was used for each ani- 
mal. Adequate hemostasis was obtained 
using electrocautery. Follewing elevation 
of the flaps, they were then sutured with 
4-0 nylon. The pigs were subsequently 
divided inté the following groups: group I 
(control) (n = 8), which was used to verify 
the amount of necrosis in @ standard-sized 
flap as described above, with no hemato- 
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Left, Control flaps (group |) at postoperative day 7. Right, Experimental flaps (group II) in swine receiving 
pentoxifylline; results shown were obtained on postoperative day 7. 


logic or pharmacologic manipulations per- 
formed; and group II (n = 16) (experimen- 
tal), which received pentoxifylline (20 mg/ 
kg/d) for ten days preoperatively and ten 
days postoperatively. 

Photographic documentation of the flaps 
was performed on postoperative days 1, 3, 
5, 7, 10, and 14. Necrosis was measured on 
postoperative day 7. The pigs were anes- 
thetized using ketamine. The area of necro- 
sis and the total area of the flap were 
traced using transparent exposed x-ray 
film. The weighing paper technique was 
used to express the necrotic area as a 
percentage of the total flap area. This was 
performed using an electronic Mettler bal- 
ance. The data were then analyzed using 
Student’s ¢ test. 


RESULTS 


Analysis of the data revealed some 
very significant findings. The control 
flaps (group I) had a mean necrosis of 
32.6% + 4.28% (P < .0001). Flaps in 
group II (the experimental group of 
pigs that received pentoxifylline) had 
a mean necrosis of 2.57% + 0.84% 
(P < .0001). Pentoxifylline was statis- 
tically significant in reducing the 
amount of necrosis in random skin 
flaps in the pig. 

Photographic documentation of the 
flaps was performed as described. 
Photographs of representative pigs in 
the control and experimental groups 
at postoperative day 7 are demon- 
strated (Figure). 


COMMENT 


Skin flap necrosis has been encoun- 
tered by many head and neck sur- 
geons. Research is currently being 
undertaken to try and prevent this 
problem. Initial work must begin in 
the laboratory. Many animal models 


have been developed. The loose- 
skinned animals that have been used 
include the rat, rabbit, and dog. How- 
ever, their vascular anatomy is mark- 
edly different from that of the human. 
They have extensive cutaneous anas- 
tomoses and a panniculus carnosus 
with a segmental vessel throughout 
its course. Because of this fact, almost 
all of the flaps will survive.'’® Most 
researchers feel that the pig has skin 
that is the closest to man of any 
readily available animal.” Its skin is 
firmly fixed to its body. The pig also 
has a subcutaneous layer similar to 
man, as well as sparse hair. Cutaneous 
flaps based near the dorsal midline 
and perpendicular to the pig’s longi- 
tudinal axis were first described by 
Kernahan et al.? We used standard 
4X 10-cm dorsal flaps based 3 cm 
from the dorsal midline. These have 
been shown to survive 7.2 + 0.9 cm in 
pigs weighing 22 to 28 kg. Our data 
further substantiated this fact. 
There has been much debate in the 
past regarding the cause of necrosis in 
random skin flaps. Experimental 
research by Myers and Cherry” dem- 
onstrated that combined arterial and 
venous insufficiency was the most 
common cause of flap necrosis. They 
felt that the arterial component was 
more important and venous inadequa- 
cy less important, secondary to the 
low blood flow rate in the skin. Kerri- 
gan and Daniel'* described three 
essential features in skin flap failure. 
First, creation of the flap involves 
severing of cutaneous vessels with 
resulting ischemia. There is then a 
buildup of byproducts from anaerobic 
metabolism. Second, surgical trauma 
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causes inflammation. Third, flap ele- 
vation results in sympathectomy. This 
subsequently leads to a vasoconstric- 
tive effect. It has also been shown in 
pedicle skin flaps on rats that there is 
an increased rate of oxygen consump- 
tion and lactate production.” Rei- 
nisch stated that blood flow occurred 
through the lower resistance of arte- 
riovenous shunts during the first 24 
hours following creation of a skin 
flap. This, therefore, bypassed the 
nutrient capillary network. 

Many pharmacologic and physiolog- 
ic manipulations have been performed 
to increase the survival of random 
skin flaps. Isoxuprine (a §-receptor 
agonist) is a vasodilator that has been 
shown to prevent skin flap necrosis in 
rats.” Nitroglycerin, another vasodi- 
lator, has also been shown to increase 
skin flap survival.'* Use of prostaglan- 
dins (eg, prostaglandin I,) has also 
improved the survival of ischemic 
flaps. The effects were attributed to 
decreased platelet aggregation and 
decreased vasoconstriction with stim- 
ulation of neovascularization.” Earle 
et al’ demonstrated improvement in 
blood flow in anemic dogs. They felt 
that the reduced viscosity was respon- 
sible for the greater length of flap 
survival. Chowardy et al”? demon- 
strated fluorocarbon enhancement of 
skin flap survival in rats. Many other 
mechanisms and manipulations have 
been proposed to explain and increase 
random skin flap necrosis. 

Pentoxifylline was shown to be sig- 
nificant in increasing the survival of 
random skin flaps in pigs. The main 
theories for its mechanism of action 
include an increase in the adenosine 
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triphosphate level in red blood cells, 
thereby increasing their deformabili- 
ty, as well as the stimulation of pros- 
taeyclin synthesis and the increase in 
the level of cyclic adenosine mono- 
phosphate, thereby inducing anti- 
thrombotic 2ffects. Monteiro et al’ 
have demonscrated an increase in ran- 
dom skin flaə survival in rats receiv- 
ing pentoxifylline. It was shown to 
favorably alser the rheologic proper- 
ties of their microcirculation. Takaya- 
nagi and Ogewa' also demonstrated 
increased flap survival in rats. Their 
clinical appleations in two patients 
were alse fa~erable. 

Finally, Hodgson et aF! showed no 
significant imcrease in random skin 
flap survival in a swine model. Defi- 
nite reasons for the differences seen 
between ther study and the one pre- 
sented hereiz are not known. Howev- 
er, the desing-sschedule was markedly 
different beween the two studies. 
Pentoxifyllirm was administered for 
seven days 3ostoperatively in their 
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study, as compared with ten days both 
preoperatively and postoperatively in 
our study. Package inserts and the 
Physicians’ Desk Reference? state 
that the effect of pentoxifylline may 
be seen within two to four weeks. 
Therefore, we feel that our preopera- 
tive dosing schedule of ten days must 
have contributed to a more favorable 
result. Because two to four weeks of 
treatment are necessary for the 
effects of pentoxifylline to be seen, it 
appears that administering pentoxi- 
fylline only postoperatively will not 
increase random skin flap survival, as 
shown by Hodgson et al.” However, 
when pentoxifylline was administered 
both preoperatively and postopera- 
tively in the present study, there was 
a statistically significant increase in 
random skin flap survival. We feel 
that it is essential that studies such as 
these be performed. By adding the 
preoperative dosing regimen, we were 
able to show a much more favorable 
result using pentoxifylline. Most 
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Acute Blood Flow Changes in Rapidly 
Expanded and Adjacent Skin 


Edward J. Ricciardelli, MD; George S. Goding, MD; 


Donald A. Bright; Charles W. Cummings, MD 


@ Random flaps raised in expanded 
skin demonstrate increased survival 
lengths when compared with flaps raised 
on an acute basis. Nutritive blood flow 
studies performed after skin expansion 
and elevation show augmented blood 
flows similar to those seen in convention- 
ally delayed skin flaps. We utilized dermo- 
fluorometric analysis to study acute blood 
flow changes in sequentially, rapidly 
expanded porcine skin. Four subcutane- 
ous pockets were developed in each of 
six pigs. The pockets were divided into 
the following three groups: (1) those with 
placement of a tissue expander inflated 
sequentially to 300 mL over four days and 
then totally deflated on day 6, (2) those 
with placement of a tissue expander that 
was not inflated, and (3) those with no 
tissue expander placed. Measurements 
were taken immediately before and after 


sain flaps raised in gradually 
expanded skin exhibit patho- 
physiologic characteristics similar to 
conventionally delayed flaps. Cherry 
et al' showed that random cutaneous 
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tissue expander manipulation in group 1 
and daily in groups 2 and 3. Fluorescence 
was determined at points over and 4, 7, 
and 10 cm distal to the expander. Blood 
flow decreased immediately after skin 
expansion in areas over the tissue expan- 
der on days O and 1 and returned to 
baseline levels within 24 hours. Blood 
flow increased after tissue expander 
deflation on day 6 but returned to prede- 
flation levels within 24 hours. Capillary 
blood flow increased over the duration of 
the study in all three groups. There was 
no significant difference in blood flow 
between and among the three groups on 
day 8, nor was there a significant differ- 
ence in blood flow between and among 
sites over and distal to the tissue expan- 
der. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:182-186) 


flaps that were expanded over a peri- 
od of five weeks survived to greater 
lengths than flaps raised on an acute 
basis. Using microangiography, Cher- 
ry et al demonstrated that capillary 
neovascularization and vasodilation 
occurred in slowly expanded porcine 
skin. In a separate experiment, Sasaki 
and Pang’? used radioactive micro- 
spheres to show increases of total 
capillary blood flow in skin gradually 
expanded over four to five weeks and 
delayed flaps when compared with 
nondelayed control flaps. 
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Studies have demonstrated similar 
changes in skin expanded on an acute 
basis. Marks et al studied random 
flaps rapidly expanded over a five-day 
period using radiolabeled microsphere 
injections. They demonstrated in- 
creased survival length and also 
showed greater capillary blood flow 
one hour after flap elevation in 
delayed and expanded skin flaps com- 
pared with nondelayed control flaps.‘ 
They were able to show that enhanced 
nutrient blood flow occurred in skin 
adjacent to the tissue expander as 
well. Using dermofluorometric mea- 
surements on porcine subcutaneous 
pockets expanded over eight days, 
Goding et al’ demonstrated acute 
blood flow changes immediately after 
inflation and deflation of the tissue 
expander but no significant difference 
in blood flow among expanded pockets 
and nonexpanded control pockets six 
days after expander deflation. 

In the present study, the short-term 
effects of rapid tissue expansion on 
cutaneous nutrient blood flow were 
investigated using quantitative mea- 
surements of skin fluorescence. We 
analyzed the following: (1) local capil- 
lary blood flow changes immediately 
before and after sequential skin 
expansion, (2) local capillary blood 
flow changes immediately before and 
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Fig 1.—Growp 1. Schedule for expander 


manipulations and fluerescence readings. 
Dots indicate fow measurement. 


after tissue expander deflation, and 
(3) capillary blood flow changes in 
areas acjacent to skin expansion 
immediately before and after tissue 
expander inflation and deflation. 


MATERIALS AND METHODS 
Flap Design 


Six all-white pigs weighing an average 
of 25 kg at the initiation of the study were 
used. Anesthesia was mduced with intra- 
muscular ketamine hydrochloride (30 mg/ 
kg) and xylazine hydrochloride (Rompun) 
(5 mg/kg). The animais were then intu- 
bated and maintained with inhalational 
fluorane for the initial procedure. 

Using a sterile technique, a 12-cm trans- 
verse incision was made at the midpoint 
between the fore and hind limbs at the 
costal margins. A 10-cm wide, 12-cm long 
rectangular pecket wes elevated in the 
subeutaneous plane both caudally and ros- 
trally to the transverse incision. The exact 
procedure was repeated on the centralater- 
al flank, creating four subcutaneous pock- 
ets In each pig 

Each pocket was assigned to one of three 
groups. In group 1, a 250-mL rectangular 
tissue expander (McGhan Medical, Santa 
Barbara, Calif) was plaeed and sequential- 
ly inflated as described below. Pockets in 
group 2 had a 250-mL tissue expander 
placed but did not undergo inflation. In 
group 3, the pocket was elevated, but a 
tissue expander was not placed. 

At the conctusion of the initial operative 
procedure, a Penrose drain was placed in 
each pocket, and the wounds were.closed in 
two layers. The drains and skin sutures 
were removed on the seeond day postoper- 
atively. 


Skin Expansion 


Pockets in group 1 were expanded by 
infusing 75 mL of sterile saline into a 
dorsally placed infusiom port (Fig 1). Tis- 
sue expansion eccurred on the day of the 
operation through the third day postopera- 
tively, inclusive. totaling 300 mL per tissue 
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Fig 2.—Map of points used for dermal fluorescence index readings. 


expander. On day 6, the tissue expanders 
were completely deflated and left in place 
an additional two days without manipula- 
tion. 


Blood Flow Measurement 


Before each determination of blood flow, 
the pigs were sedated with intramuscular 
ketamine hydrochloride (30 mg/kg) and 
xylazine hydrochloride (5 mg/kg). A der- 
mofluorometer (Diversatronics Inc, 
Broomall, Pa) was used to measure cutane- 
ous fluorescence at each site before and ten 
minutes after intravenous sodium fluores- 
cein injection (1.5 mg/kg) (Fig 2). 

Using a premeasured template, blood 
flow determinations were obtained daily at 
19 points in the skin overlying each pocket 
as follows: points 1 through 4 were imme- 
diately over the tissue expander; points 5 
through 9, 4 em from the center of the 
tissue expander; points 10 through 14, 7 cm 
from the center of the tissue expander; and 
points 15 through 19, 10 cm from the center 
of the tissue expander. Comparable sites 
were determined for measurements taken 
for pockets in group 3 without tissue 
expanders. 

In the pockets in group 1, which under- 
went sequential expansion, measurements 
were taken immediately before and after 
any manipulation (inflation on days 0 
through 3, and deflation on day 6). No 
manipulations were performed on days 4, 
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5, 7, or 8, and blood flow determinations 
were performed once on these days. In 
groups 2 and 3, fluoreseence was deter- 
mined daily for eight days in each pocket. 

The relative fluorescence of each site 
was expressed as the dermal fluorescence 
index (DF10) as follows: 


DF10 = DF x — DFo(Experimental 
Site) X 100/DFx — DFo (Control Site) 


where DFo and DFx represent the dermo- 
fluorometry reading before and ten 
minutes after sodium fluorescein injection, 
respectively. An average DF10 was calcu- 
lated for the four points overlying the 
tissue expander and for each of the three 
groups of five points, which were 4, 7, and 
10 cm from the center of the tissue expan- 
der. Each pocket was thus assigned four 
average DF10 values representing blood 
flow over and 4, 7, and 10 em distal to the 
tissue expander. Statistical analysis was 
performed using a two-factor repeated 
measures analysis of variance with the 
Neuman-Keul’s post hoc test. 


RESULTS 


Five animals were studied with four 
subcutaneous pockets each for a total 
of 20 pockets. One pig was excluded 
from the study because of infection. 
There were eight pockets in group 1, 
six in group 2, and six in group 3. 
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* Readings were obtained at sites 4, 7, and 10 cm away from tissue expander and were obtained 
immediately before and after tissue expander inflation. Average dermal fluorescence index values shown with 
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Table 1.—Average Dermal Fluorescence Readings * 
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Table 2.—Average Dermal 
Fluorescence Readings * 


Day 6 
-_ — OoOD"—m9n- 
Site, cm Before After 


* Readings were obtained at sites 4, 7, and 10 cm 
away from tissue expander and were obtained imme- 
diately before and after tissue expander deflation on 
day 6 postoperatively. Average dermal fluorescence 
index values shown with SDs in parentheses. 
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Fig 3.— Dermal fluorescence index (DF 10) values before manipulation on days O through 8 for sites over, and 4, 7, and 10 cm 


from, tissue expander in group 1. 


Tissue Expander Inflation 


Significant decreases in average 
DF10 values occurred with tissue ex- 
pander inflation on day 0 in areas 
directly over the tissue expander 
(P < .05) but not at 4, 7, or 10 cm away 
from the tissue expander (Table 1). 
The greatest decreases in DF10 values 
occurred after skin expansion on day 1 
at all points (P < .05). The decreased 
fluorescence directly over the tissue 
expander at this time was greater 
than the decreases seen at 4, 7, and 10 
cm away from the tissue expander. 
Progressively smaller decreases in 


average DF10 values were demon- 
strated on days 2 and 3 after tissue 
expander inflation and were not sig- 
nificant at any point. All decreases in 
DF10 values after tissue expander 
inflation returned to greater than 
baseline values within 24 hours. 


Tissue Expander Deflation 


Deflation of the tissue expander on 
day 6 in pockets in group 1 resulted in 
significant increases in average DF10 
values for points over and 4 cm away 
from the tissue expander (P < .05) 
(Table 2). This effect on DF10 values 
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was not demonstrated for points far- 
ther from the tissue expander center. 
The DF10 values returned to predefla- 
tion levels within 24 hours after tissue 
expander deflation. 


Site Comparisons 


An increase in average DF 10 values 
was seen from the preexpansion lev- 
els on day 0 to the preexpansion levels 
on day 1 at all sites (Fig 3). This 
increase in DF10 values was signifi- 
cant for points over the tissue expan- 
der (P < .05) but was not significant 
for the remaining points away from 
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Fig 4.—Dermal fluorescence index (DF10) 
values on days O through 8 for group 1 
(manipulated tissue expander), group 2 (non- 
manipulated tissue expander), and group 3 
(no tissue expander). 


the tissue expander. The DF10 values 
returned te preexpansion, day 0 levels 
by day 2 for all sites. The DF10 values 
did not change significantly on days 3, 
4, or 5. When comparing average 
DF10 values at different points over 
and adjacent to the tissue expander on 
day 8, no significant differences could 
be demonstrated for any group. 


Group Comparisons 


There was no difference among 
DF 10 values in groups 1, 2, or 3 for any 
day with the exception of days 1 and 6 
(Fig 4). There was a significantly 
greater DF10 value in group 1 vs 
groups 2 and 3 on day 1 before tissue 
expander inflation (P < .05). This was 
true for all sites. There was also a 
greater average DF10 value on day 6 
after deflation for sites over and 4 cm 
away frem the tissue expander in 
group 1 than at those sites on day 6 for 
groups 2 and 3 (P < .05). 

Significant increases in average 
DF10 values occurred from day 0 to 
day 8 in areas directly over the tissue 
expander for groups that did not 
undergo expansion or did not have a 
tissue expander placed (P<.05). 
Increases in DF10 values were signifi- 
cant within 24 hours of the initial 
operation. There was no change in 
DF10 values from day 0 to day 8 in 
areas away from the expander in any 


group. 
COMMENT 


Quantification of tissue fluores- 
cence after intravenously injected 





sodium fluorescein has been shown to 
correlate with clinical and experimen- 
tal skin flap viability.” The fiberoptic 
dermofiuorometer introduced by Sil- 
verman et al’ is an accurate method 
for determining nutrient blood flow 
associated with flap viability. We 
have utilized dermofluorometry as a 
method to assess capillary blood flow 
in expanded and nonexpanded subcu- 
taneous pockets. By using a fluoresce- 
in perfusion ratio (DF10) as described 
by Graham et al,° we have deleted 
variations due to intrinsic skin fluo- 
rescence. 

Using dermofluorometry, Goding et 
al’ demonstrated significant de- 
creases in blood flow 45 minutes after 
skin expansion of subcutaneous pock- 
ets. In our study, significant decreases 
in blood flow occurred immediately 
after inflation of the tissue expanders 
on days 0 and 1. The acute effects of 
tissue expansion on day 0 in our study 
were localized to areas directly over 
the tissue expander prosthesis and did 
not occur at points 4, 7, and 10 cm 
away from the tissue expander. Fur- 
ther stress in the form of expansion 
on day 1 resulted in the greatest 
decreases in skin blood flow at all 
points. On days 2 and 3, progressively 
smaller decreases in blood flow 
occurred after tissue expander infla- 
tion. The inverse relationship of skin 
tension and blood flow has been 
described by Larabee et al and oth- 
ers.) This relationship would explain 
our findings, since one would expect 
that, at points farther from the center 
of the tissue expander, there would be 
less skin tension and, therefore, less of 
a decrease in nutrient flow with tissue 
expansion. 

Goding et al’ studied cutaneous 
blood flow in subcutaneous pockets 
that were expanded to a total of 225 
mL and then totally deflated on the 
12th day postoperatively.. They dem- 
onstrated a significant increase in 
blood flow 45 minutes after tissue ex- 
pander deflation. Marks et al* showed 
that blood flow was augmented in 
rapidly expanded skin flaps one hour 
after skin flap elevation. These find- 
ings are consistent with our results. 
We demonstrated a significantly 
increased blood flow immediately 
after deflation on day 6. In our study, 
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the blood flow returned to predefla- 
tion levels within 24 hours. Blood flow 
on day 8 was not significantly greater 
in the inflated tissue expander group 
when compared with the noninflated 
and control groups. Similarly, Goding 
et al’ showed that the enhanced blood 
flow exhibited after tissue expander 
deflation returned te baseline levels 
within six days and that tissue expan- 
sion had a negative effect on nutritive 
flow at 18 days. The early return to 
baseline levels of increased blood flow 
after tissue deflation makes acutely 
enhanced blood flow an unlikely 
mechanism of increased length of flap 
survival in rapidly expanded skin. 

All three groups of subcutaneous 
pockets displayed inereases in blood 
flow over the tissue expander from 
day 0 to day 8. The greatest rise in 
blood flow occurred within 24 hours of 
surgery. The elevation of subcutane- 
ous pockets produces an effective 
delay by separating dermal feeding 
vessels. The pattern of increased 
blood flow in elevated pockets in our 
experiment is similar to the patterns 
of augmented blood flow demon- 
strated by Pang and his group’ in 
conventionally delayed flaps. They 
were able to show significant 
increases in blood fiow within two 
days of flap elevation. They also dem- 
onstrated that angiogenesis did not 
occur in delayed flaps within two 
days. In a later experiment, they 
showed that the increased blood flow 
was not due to hypersensitivity of 
atrioventricular shunts to circulating 
catecholamines but, instead, postu- 
lated that metabolism and decreased 
effective concentrations of these vaso- 
modulators may be responsible for 
increasing blood flows.'! In our study, 
rapid skin expansion afforded no 
additional benefit in terms of 
increased blood flow over nonex- 
panded and control pockets. These 
results concur with the findings of 
Marks et al‘ that demonstrated equal- 
ly increased blood flow at eight days 
in delayed and expanded flaps vs non- 
delayed control flaps. 

Acute changes in blood flow that 
occurred with tissue expander infla- 
tion or deflation were localized to 
areas directly over the prosthesis, 
except on day 1. No increase in blood 
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flow was seen after eight days in 
areas adjacent to the tissue expander 
in any group. This suggests that skin 
expansion does not cause acute 
changes in nutritive blood flow in 
adjacent tissue and agrees with the 
results of Pang and coworkers” that 
adjacent neovascularization does not 
occur in delayed flaps. Distal effects 
of tissue expansion on blood flow most 
likely do not play an acute role in 
increasing expanded flap survival 
lengths. 
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Increased survival and vascularity of random 
pattern skin flaps elevated in controlled ex- 
panded skin. Plast Reconstr Surg 1983;72:680- 
685. 
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Enhanced capillary blood flow in rapidly ex- 
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In summary, it has been shown 
elsewhere that random cutaneous 
flaps undergoing acute expansion 
demonstrate increased survival 
lengths compared with nonexpanded, 
nondelayed control flaps. We have 
demonstrated that cutaneous blood 
flow after sequential, acute skin 
expansion is comparable with blood 
flow in delayed skin flaps except when 
measurements are taken immediately 
after tissue expander deflation. After 
tissue expander deflation, acute 
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increases in blood flow occur in previ- 
ously expanded skin flaps, but return 
to baseline levels within 24 hours. No 
acute increases in flow occur in areas 
adjacent to the tissue expander. The 
increased survival length seen in rap- 
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effective delay during tissue expander 
placement, since acute expansion does 
not seem to cause further augmenta- 
tion of blood flow. 
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Pericranial Free Grafts in the Face 


Nelson B. Powell, MD, Robert W. Riley, MD 


@ The pericranium is a thin connective 
tissue coating of the neurocranium that 
can be used as a free graft for selected 
facial surgery. To assess the potential use 
of this graft in the face, we describe our 
experience over a period of 33 months on 
34 patients. Eighty-two individual pericra- 
nial grafts were used, with an average of 
2.4 grafts per patient. The pericranium 
was usec for augmentations, coatings, 
and suspensions, with the latter two prov- 
ing to be the most useful. Like other 
autogenous grafts, the pericranium may 
eventually undergo some resorption; 
however, with experience, overcorrection 
can be planned. The graft is convenient 
and easy to harvest, with little or no 
defect at the donor site. With a mean 
follow-up of 13.6 months, rejection or 
infection has not been experienced to 
date. 

(Arch Otolaryngoi Head Neck Surg 
1989; 115:187-192) 


he pericranium is a thin connec- 

tive tissue calvarial coating com- 
posed of two layers, one of which is 
periosteum, the other -oose areolar 
tissue! This autogenous calvarial 
coating can be used in selected facial 
cases as a free graft for coating, aug- 
mentation, or suspension techniques. 
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Previous work has led to a better 
understanding of pericranial anatomy 
and histology, but has focused on the 
use of the material for free vascular- 
ized or rotational flaps.'* There are, to 
our knowledge, only two recent 
reports of pericranial tissues used as 
free grafts. Wolfe*’ described the use 
of free pericranial grafts in two sepa- 
rate articles, one where the graft was 
used as a soft-tissue plug fer naso- 
frontal duct obliteration, and the oth- 
er where the graft was used as a strip 
in lower eyelid suspension. The fate of 
free-grafted pericranium has not yet 
been described to any extent, either 
clinically or histologically. 
Pericranium is often exposed dur- 
ing the course of facial surgeries such 
as coronal lifts, outer-table ealvarial 
bone grafts, and meloplasties. It can 
be easily harvested without signifi- 
cant defect to the donor area during 
these procedures, or it can be har- 
vested as an independent procedure. 
The available surface area and volume 
of this graft material is larger than 
other scalp-related tissue such as 
fascia from the temporal musele. This 
article reviews the anatomy, histolog- 
ic appearance, clinical experience, and 
fate of this material when it is used as 
a free facial graft for aesthetic or 
reconstructive purposes. 


PATIENTS AND METHODS 


Over a period of 33 months, we treated 
34 patients with free pericranial grafts to 
the face. These grafts were used as aug- 
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mentations, coatings, and suspensiens dur- 
ing cosmetic and reconstructive proce- 
dures. There were 24 women and ten men, 
with a mean age of 32 years (range, 18 to 58 
years). Grafts were harvested in varying 
sizes as an isolated harvesting or in combi- 
nation with other procedures. The har- 
vested grafts were then sectioned and used 
as smaller grafts for implantation. These 
smaller grafts were only counted separate- 


ly if they were used in diferent sites in the 


face. A total of 82 grafts were placed with 
an average of 2.4 grafts, or separate graft 
sites, implanted per patient (range, one to 
four). During this study, each patient was 
monitored clinically for resultant eontour, 
movement, persistence of volume, and 
complications. The mean follow-up period 
was 13.6 months (range, two to 33 months) 
(Tables 1 and 2). In addition to clinical 
monitoring, histologic sections were ob- 
tained using hematoxylin-eosin and Gomo- 
ri-Masson trichrome stains. This histologic 
review evaluated the original graft materi- 
al as well as the fate of previous grafts. 
The histologic appearanee of normal galea 
and pericranium adjacent to a previous 
scalp incision was also examined. 


ANATOMY AND HISTOLOGIC 
FINDINGS 


The scalp is composed of multiple 
layers that cover the neurocranium. 
The traditional five layers are skin, 
subcutaneous tissue, galea (aponeu- 
rotic layer), loose areolar tissue (sub- 
aponeurotic layer), and periosteum. 
These last two layers compose the 
pericranium (Fig 1). Laterally, at the 
temporal region, there is a fascial 
covering over the temporal aponeuro- 
sis that is defined as the innominate 
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Mean age 

(range, 18 to 58) 
13.6 mo 

(range, 2 to 33) 


Mean follow-up 


Table 2.—Number and Type 
of Grafts (n = 82) 


Type of Graft 
Coatings 
Augmentations 
Suspensions 
Total grafts 
Grafts per patient 
Patients reharvested 

at previous site 
Women 
Men 
Total 


No. 
42 


fascia, which extends beyond the tem- 
poral line and becomes the perioste- 
um. The periosteum extends over the 
occipital, parietal, and frontal re- 
gions. A deep layer below the perioste- 
um, called subperiosteum, has recent- 
ly been described. This layer and the 
innominate fascia were described by 
Psillakis et alë and Casanova et al? 
during anatomic investigation of vas- 
cularized outer-table calvarial bone 
flaps. 

Argenta et al' defined pericranium 
as a combination of loose areolar tis- 
sue and periosteum. Their description 
seems more appropriate for our dis- 
cussion, since the loose areolar and 
periosteal layers can be easily sepa- 
rated on clinical dissection, but the 
subperiosteal layer remains indistin- 
guishable from the periosteum. 
Hence, in our study we define pericra- 
nium in the same manner as Argenta 
et al' and do not include the subperios- 
teum, even though it has been 
described. 

Habal and Maniscalco have exam- 
ined the ultrastructure of pericrani- 
um using both routine histologic find- 
ings and electron microscopy. Al- 
though the purpose of their study was 
to evaluate this material for use as a 
potential flap, the specimens were 
fresh free grafts. In general, the peri- 
cranium was microscopically divided 
into two distinguishable layers. The 
outer layer showed loose fibrillar tis- 











Skin and Subcutaneous Tissue 


Galea 
Loose Areolar Tissu 

i Le Pericranium 
Periosteum 


Calvarium 


Fig 1.—Anatomy of scalp, consisting of skin, subcutaneous tissue, galea (aponeurotic layer), 
loose areolar tissue (subaponeurotic layer), and pericranium, including periosteum and calvari- 


um. 


sues and the inner layer, adjacent to 
the calvarium, was much thicker. 
Low-power examination of hematoxy- 
lin-eosin-stained sections demon- 
strated the outer layer cells to be 
fibroblastic and spindly, and the inner 
layer to be composed of round cells 
with increased vascularity with neu- 
ral elements not seen in the upper 
layers. Moving from the outer layer to 
the inner layer the cellularity 
becomes more dense. Their electron 
microscopic observations support rou- 
tine histologic findings. 


SURGICAL TECHNIQUE 


The pericranium may be harvested 
during procedures that expose the cal- 
varial surface, ie, during an outer- 
table cranial bone graft, coronal lift, 
or scalp reduction. The graft can also 
be simply taken as an isolated har- 
vest. The upper portion of the loose 
areolar layer at the subgaleal plane 
allows easy exposure to the graft 
material. An incision is made sharply 
to calvarial bone, and a subgaleal dis- 
section is made as far anteriorly or 
posteriorly as needed. A periosteal 
elevator is used to raise a flap of the 
remaining loose areolar and perioste- 
al tissue (Fig 2). The pericranium is 
poorly fixed to the bony calvarium 
except at the suture lines. It should be 
noted that children have a thicker and 
more vascularized pericranium than 
that seen in adults.'? The graft size 
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harvested is dictated by the antici- 
pated volume needed. We have rou- 
tinely taken this material in 2 to 
3 X 10 to 15-cm strips from both sides 
of a coronal incision. These strips can 
then be cut to the desired dimension 
for subsequent use. Additional grafts 
may be harvested as need dictates. 
The graft is then placed in an antibi- 
otic-saline solution. The tissue volume 
can appear greater at time of harvest- 
ing and grafting than can be expected 
to persist, and an overcorrection of 
approximately 10% to 40% may be 
needed. This subsequent velume loss 
may be partially due to uptake of local 
anesthetic solution by the loose areo- 
lar and fibrillar tissues at time of 
injection or from surgical edema. To 
assess the partial volume loss from 
tissue fluids, a strip of pericranium 
was allowed to dry in room air. Origi- 
nally, the fresh free graft was dense 
enough that grid markings under the 
graft could not be easily read. After 
drying the graft for 24 hours, one 
could easily see through it and identi- 
fy the grid markings. A notable vol- 
ume loss of at least 50% was seen. 
After harvesting, the galeal layer 
lies directly against the outer-table 
calvarium, but this has not presented 
any clinical problems in any of our 
cases. We have not experienced any 
adhesions of the galea to the calvari- 
um. No significant blood loss is seen 
during harvesting of the pericranium 
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Fig 2.—Left, Fresh pericranium (note delicate nature of this material). Senter, Pericranium exposed 19 months after 
harvesting for cranial bone graft (note denser nature of this graft materia}. Right, Strips of fresh harvested pericranium. 
Thess may be sectioned or used in combination for grafting. 


Tale 3:—Number and Type 
of Grafts Used 


Type of Graft 


Coatirgs 
Bone crafts 
Osteotomy sites 
Titanium plates 
Total 
Augmentations 
Temples 
Nas@iabial felds 
Nasetrental angle 
Glabeller frown lines 
Lips 
Orbital 
Total 
Suspensions 
Upper lip 
Eyewis 
Total 


other than the normal loss seen with 
any scalp ineision. There has been 
negligible hair loss other than might 
be expected from any coronal scalp 
incision. 


CLINICAL USES OF PERICRANIUM 


The graft material has been used as 
a coating for grafts, metal plates, 
osteotomy sites that are rough or 
prominent, as an augmentation for 
minor-ta-moderate soft-tissue defi- 
ciencies, and for suspension in eye and 
lip reconstruction (Table 3). This graft 
materia: can, unlike many others, be 
used for all three purposes simulta- 
neously. 


Coatings 


Twenty autegenous outer-table cal- 
varial and mandibular bone grafts 
were coated; five in the nose and 15 in 
the orbital malar and maxillary 
region. Jsteotomy sites were covered 





Fig 3.—Left, A 29-year-old womar who had previously undergone bilateral Silastic malar 
implants. These implants were asymmetric after placement and added projection unmasked 
subtle bitemporal deficiency. Right, Silastic implants were removed and zygomaticomaxillary 
osteotomies were performed along wth bitemporal augmentation with pericranium. Nine months 
after surgery, smooth symmetric conzour is noted bilaterally. 


due to remaining rough edges after 
they were smoothed with a rotary 
instrument; two at inferior orbital 
rim fractures and ten in the chin 
and/or parasymphyseal region. Ten 
titanium miniplates were coated in 
the maxillary and mandibular region 
after the individual plates were found 
to cause an obvious irregular soft- 
tissue contour. Except for the metal 
plates, this graft was used as a protec- 
tive coat until bone remodeling had 
occurred. For all these purposes, the 
material appears successful. It is 
probable there was partial rescrption 
as experienced in augmertation 
grafts, but it was not evident clinical- 
ly. We have experienced no re ection 
or infection at any of these sites even 
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though many grafts were placed 
intraorally. There still is a question in 
our minds as to the fate of the bone 
graft due to this coating. Previously, 
we have reported" histologic evidence 
of diminished cellularity in calvarial 
bone grafts at eight weeks where peri- 
cranium was used next to the graft. 
Since this report, we have had the 
opportunity to examine several other 
similar grafts clinically and they, as 
well as the case in our original article, 
were viable and without appreciable 
volume loss at 23 months. The ques- 
tion of whether coating bone grafts 
affects the long-term viability and 
stability is still uncertain, and must at 
least be reported as a possible poten- 
tial problem. 


Pericranial Free Grafts—Powell & Riley 189 





p 





Fig 4.—Left, Pericranial graft augmentation of lips. Strip of graft material is pulled through tunnel developed just below vermillion border. Center, 
Preoperative lip contour. Right, Postoperative lip contour at six months; note subtle pout of both lips. 





Fig 5.—Left, Lower lid suspension for simultaneous correction of scleral show and elevation of 
lateral canthus (note thin pericranial graft seen at temple). Medial portion had been attached near 
medial canthus. Right, Same patient ten months later during temple lift. Suspension sling was 
found to be clinically intact. 


Augmentations 


Pericranial grafts were originally 
utilized by us as a filler in augmenta- 
tion of temporal deficiencies. Pericra- 
nium was our autogenous substitute 
for Silastic temporal implants as 
described by Watanabe et al.'* Sixteen 
temples were augmented including 
the temples in a 29-year-old woman 
who had undergone unsuccessful 
Silastic implants for malar augmen- 
tation at another hospital. Bilateral 
temporal pericranial grafts were 
placed to smooth the transition from 
her deficient temples to the malar 
prominences. The asymmetric Silastic 
implants were removed and malar 
reaugmentation was achieved by 
zygomaticomaxillary osteotomies" 
(Fig 3). A 30% over correction of 
pericranium at the temples was origi- 
nally made, and at nine months post- 
operatively good contour is still 
present. Two of the first few patients 
(four temples) underwent reaugmen- 
tation since the original material that 
was placed was insufficient in volume 


even though initially a 10% to 15% 
over correction was made. In the two 
patients who underwent reaugmenta- 
tion pericranium adjacent to the pre- 
vious incision and harvesting site was 
used. An element of thickening from 
scarring was noted at the pericranial 
level (Fig 2, center). The scarred graft 
material used in these revisions 
appeared to lose less volume when 
evaluated on follow-up examination. 
Bilateral nasolabial folds were aug- 
mented in two patients for a total of 
four grafts; one nasofrontal angle and 
two cases of glabellar frown lines 
were also implanted. One of these 
procedures was performed on the 
inner surface of a coronal flap after 
portions of the procerus and corruga- 
tor muscles were amputated. The 
pericranium was placed as a protec- 
tive pad to decrease the possibility of 
a defect following removal of a por- 
tion of these muscles. At 18 months, 
our longest follow-up period at this 
region, the grafts have persisted with 
reasonable contours. Lip augmenta- 


190 Arch Otolaryngol Head Neck Surg—Vol 115, February 1989 


tion was performed by the method of 
Fanous™ using pericranium in ex- 
change for his recommended dermis 
graft (Fig 4). Three patients, six lips, 
received full-length grafts. Strips of 
pericranium were placed in the upper 
and lower lips for an augmentation of 
the vermillion borders. A 20% over 
correction was made. During the 
ensuing postoperative period, the lips 
remained over contoured for an aver- 
age of three to four weeks. This grad- 
ually resolved at about six to nine 
weeks, leaving a subtle contour and a 
gentle pout. There was moderate par- 
esthesia to the lips along the graft 
area, which resolved in six weeks in 
each case. Three cases of orbital 
reconstruction were done, two on 
anophthalmic orbits. The grafts were 
placed along the orbital fioor to sup- 
port the lid and prosthesis and as 
augmentation for the upper lid. Some 
of our best results have been with lid 
grafting, and far less resorption has 
been noted in this area than has been 
experienced elsewhere in the face. 


Suspensions 


Suspension of the right side of a 
paretic upper lip along with concomi- 
tant orbital slings of the right upper 
and lower lids was performed on a 
patient with right-sided traumatic 
facial nerve injury. Suspension of a 
ptotic upper and lower lid in an 
anophthalmic orbit was also accom- 
plished by substituting pericranium 
for the customary temporal fascia, as 
in the first case. A right and left lower 
eyelid suspension for scleral show in a 
40-year-old man was performed dur- 
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ing lower lid blepharoplasty, since, 
additionally, he wished to raise the 
lateral canthus for aesthetic purposes. 
In this case, a thin full-length strip 
was placed from the medial orbit via 
the lower blepharoplasty incision and 
extended in a tunne! to the lateral 
temporal hairline where the graft was 
attached (Fig 5, left) The sling was 
kept thin so as to minimize its possi- 
ble undesirable contqur. Ten months 
later, he washed an additional temple 
lift, and we had the opportunity to 
uncover the previous sling. The sling 
was found to be almost as it was 
placed ten months earlier (Fig 5, 
right). A small biopsy of the right and 
left sides was performed. Histologic 
review showed viable tissue that 
resembled the scarred pericranium we 
had previously examined. The graft 
appears to have a fate similar to free- 
grafted fascia, ie, the grafts remain 
viable after transfer.’ Tensile 


strength was not tested; however, a 
tense band was seen after developing 
the flap, and at 12 months, both eye- 
lids have remained with good suspen- 
sion, as has been noted in all previous 
suspension cases. In our small number 
of cases this material has been excel- 
lent for suspensions, even though long 
thin strips were utilized. The use of a 
thin strip decreases the possibility of 
the graft being seen just belew the 
skin. 


COMMENT 


During the course of our study, his- 
tologic examination was performed on 
normal, scarred pericranium, previ- 
ously grafted pericranium, and nor- 
mal galea. 

The normal pericranium was much 
like Habal and Maniscalco” described, 
but with less neural elements noted. 
Essentially, we found vascularized 
collagen in a bilayer arrangement 
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Fig 6.—Top left, Normal pericranium. Bilayer configuration is noted. 
Superficial layer is thin and composed of loosely organized collagen 
tissues mixed with vascular elements and rare spindle cells of 
fibroblastic differentiation. Inner portion is more densely arranged and 
fairly uniform and unidirectional in scope (low-power, hematoxylin- 
eosin, X20). Top right, Scarred pericranium. Bilayerhistologic appear- 
ance is absent and dense collagenized tissue is seen throughout. 
There is multidirectional appearance to fibers, and few scattered 
mononuclear inflammatory cells are seen. Vascularity and cellularity 
are not significantly different from that seen in nermal pericranium 
(low-power, hematoxylin-eosin, X60). Bottom, Pericranial biopsy spec- 
imen of lower eyelid suspension at ten months. This specimen is 
composed af collagenized connective tissue, similar 70 scarred pericra- 
nium seen im photomicrograph at top right. Again, there is disorganiza- 
tion and multidirectional appearance to tissue. Cellularity consists of 
spindle-cell fibroblasts seen in normal and scarred pericranium (low- 
power, hematoxylin-eosin, X40). 


that was fairly uniform and unidirec- 
tional in character. The cellularity 
consisted of primarily fibroblastic- 
appearing cells (Fig 6, top left). We 
also sampled the pericranium near 
previous scalp incisions, since it 
always appeared far denser in charac- 
ter than in areas that kad not been in 
the previous operating field. The den- 
sity seems to exist years after the 
primary incision. This material 
showed subtle changes m morphologic 
appearance as compared with normal 
pericranium. The bilayer histologic 
appearance was absent, and a dense 
collagenized tissue was seen. A multi- 
directional, rather than a unidirec- 
tional, cellular pattern was noted. A 
scant mixture of mononuclear inflam- 
matory cells was often apparent. The 
degree of cellularity and vascularity 
was essentially similar to normal tis- 
sues (Fig 6, top right) The greater 
density is probably due to the dramat- 
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ic change in architectural arrange- 
ment rather than to the total amount 
of collagen present. These histologic 
findings are consistent with our clini- 
cal finding that scarred graft tissue 
has more body than fresh tissue. It is 
clinically less slippery and therefore 
less movement is seen when this graft 
is not fixed. Biopsy specimens of pre- 
viously grafted pericranial suspension 
grafts showed microscopically viable 
tissue with active fibroblasts ar- 
ranged in a multidirectional manner. 
This was almost identical to the histo- 
logic findings in scarred pericranial 
tissue previously examined (Fig 6, 
bottom). This suggests that in fact 
pericranium does stay viable and 
retains the histologic characteristics 
of the primary graft material. 

Galea was examined histologically 
since we have used this material on 
occasion in combination with our peri- 
cranial grafts to increase volume of 
the graft material. This material was 
used in any procedure where full- 
thickness scalp was removed, as in a 
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coronal lift or meloplasty. Clinically, 
the galea is denser than normal peri- 
cranium. Histologically, this material 
is intermediate in density between 
normal and scarred pericranium. It 
should be noted that even though one 
can harvest galea from the remaining 
flap, we have been concerned about 
the possible hair loss at this level and 
avoid this source. 

In 82 individual grafts on 34 
patients, there has not been an extru- 
sion or infection. On one lip augmen- 
tation there was exposure at the mid- 
line of the lower lip where a suture 
failed. Trimming the protruding piece 
allowed this to heal in ten days with- 
out defect. Movement of this some- 
what slippery graft can be expected, 
and when this is anticipated the graft 
should be fixed. Undesirable move- 
ment of these grafts was seen in four 
of 82 grafts; all four of these grafts 
were not fixed. 

Overall, autogenous pericranium 
should be considered as yet another 
source of soft-tissue grafting material 
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to be used as augmentations in small- 
to-moderate defects in the face, allow- 
ing an over correction of from 10% to 
40%. This loss is greater than the 20% 
Miller” reported for free temporalis 
fascia. This difference may be due to 
the differences in the density of the 
respective grafts. Until some experi- 
ence is gained, augmentation may be 
frustrating as the volume loss is not 
predictable from site to site in the 
face, ie, the eyes seem to need less over 
correction, whereas the nasolabial 
folds require far more. It can also be 
used as a coating and is adequate if it 
is not relied on to cover extremely 
gross abnormalities. As a suspension 
material it has, in our small number 
of cases, been excellent and compara- 
ble with fascia lata or temporal fascia 
without the added bulk that is seen 
with their use. Like all relatively new 
methods or materials, the limits and 
expectations for free pericranial 
grafts will only be understood 
through continued evaluation and 
reappraisal. 
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Histoacryl 


Its Use in Aesthetic Facial Plastic Surgery 


Frank M. Eamer, MD, John H. Joseph, MD 


@ Sincetthəir discovery in 1949, cyano- 
acrylates have evoked interest as being a 
possible iceal ‘tissue glwe.’’ Several dif- 
ferent forms of these compounds have 
been devetoped in order to try to reduce 
or eliminate tissue toxicity. Butyl-2-cyano- 
acrylate (Mistoacryl) appears to be the 
closest idea! material as it induces low 
tissue reactivity and toxicity. It has been 
used extensively for miccdle ear surgery 
with little ar no adverse effects. A histori- 
cal review of tissue adhesives and a dis- 
cussion of ‘echnical considerations is out- 
lined. A dinical trial of 100 patients 
treated with Histoacryl! onwarious surgical 
wounds revealed no significant adverse 
effects with wound healing, graft rejec- 
tion, or infection over a six-month period. 
Histoacryl appears to offer many advan- 
tages and few disadvantages over con- 
ventional suture techniques. 

(Arch Qfclaryngol Head Neck Surg 
1889;115: 793-197) 


ince their discovery in 1949, cyano- 
acrylates have evoked great 
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sue glue.” Several different forms of 
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in order to eliminate fissue toxicity. 
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The first compound clinically tested 
was methyl-2-cyanoacrylate (East- 
man 910 Monomer). Tympanie mem- 
brane repair was attempted as early 
as 1965 by Watson and Maguda.' By 
1970, the histotoxicity of this deriva- 
tive became obvious and it was consid- 
ered unsafe for clinical trials.* The 
same was found for isobutyl-2-cyano- 
acrylate (Bucrylate).? Even wth the 
administration of topical dexametha- 
sone, Bucrylate caused toxic effects in 
the middle ear.* Attention was then 
turned toward a longer-chain mono- 
mer, butyl-2-cyanoacrylate  Histo- 
acryl, Trihawk International, Montre- 
al). Experimentation revealed Histo- 
acryl to have a markedly reduced his- 
totoxic effect on tissues whem com- 
pared with the smaller-chain mono- 
mers, methyl and isobutyl. 

Histoacryl has enjoyed widespread 
applications, with uses varying from 
splenorenal anastomosis to empo- 
rary punctal occlusion of the lacrimal 
system.®’ It has been shown to Fave an 
antibacterial effect when used to 
manage small corneal ulceratiens.* 

This article reports the results of a 
six-month clinical trial conducted at 
the Lasky Clinic, Beverly Hills Calif, 
on the use of Histoacryl in aesthetic 
facial plastic surgery. 


PATIENTS AND METHODS 


Histoacryl polymerizes rapidly om expo- 
sure to minimal amounts of water or tissue 
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fluid to form a solid polymer. The pure 


monomer has a viscosity and appearance ` 


similar to water, and 1-hydroxy-4(p-tolu- 
idine)-antrachian is added to give it a blue 
color. Histoacryl is supplied in tubes con- 
taining approximately 0.75 mL of the prod- 
uct. The prepackaged tube is modified for 
precise application by trimming the tip at 
a premarked indentation closest to the 
main reservoir. A standard 0.5-in 30-gauge 
needle is then placed securely on the modi- 
fied hub. Using this design, the adhesive is 
able to be delivered accurately and in 
“microdrop” quantities (Fig 1). The needle 
is changed prior to use on each patient, and 
the tube is cleansed with alcoho! immedi- 
ately before application. 

Surgical wounds were examined clinical- 
ly and photographically at regular inter- 
vals for a six-month period postopera- 
tively. There were 100 patients who 
represented 225 cutaneous wounds and 16 
cartilage implant grafts used in primary 
and secondary nasal surgery (Table 1). 

Incisions are prepared for suturing in 
the usual manner. Hemostasis is obtained, 
the wounds are everted, and Histoacry] is 
applied in microdrops (Fig 2) covering 
about a 2- to 3-mm width. Eyelashes are 
retracted with an applicator stick. Occa- 
sional spillage on the scleral conjunctiva or 
in subcutaneous tissue is easily removed 
without adverse effects in a few seconds 
after the monomer polymerizes. Postoper- 
ative care is similar to sutured wounds. 
The patients are instructed to apply a 
bland ointment (petrolatum) on the third 
day postoperatively, and any remaining 
film present after about a week is removed 
with a fine forceps (Fig 3). 
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Fig 1.—Left, Histoacryl (butyl-2-cyanoacrylate) as obtained from supplier. Right, Modified applicator. 


One hundred forty-six lower blepharo- 
plasty incisions comprise the majority of 
the cutaneous wounds. The glue was also 
applied to the upper blepharoplasty inci- 
sion covering interrupted 6-0 fast-absorb- 
ing sutures extending laterally from the 
canthus in 26 cases. Eleven submental inci- 
sions used for submental liposuction, plat- 
ysmal surgery, or chin augmentation were 
closed with Histoacryl, eight with and 
three without subcutaneous catgut su- 
tures. Thirteen periauricular liposuction 
stab wounds were closed with the liquid 
adhesive. Nine wounds were augmented 
with 5-0 catgut sutures subcutaneously. 
Ten alar base incisions for reduction or 
narrowing were also included in this study. 
The deep subcutaneous tissues were 
approximated with a single 4-0 chromic 
suture. The skin closure was accomplished 
with a 5-0 fast-absorbing catgut suture 
(Ethicon), which was then covered with a 
thin film of the tissue glue. Five earlobe 
repairs were approximated with Histoa- 
cryl after using subcutaneous sutures, as 
well as four miscellaneous wounds for 
small cysts, nevi, or basal cell carcinoma 
excisions. 

The 16 cartilage grafts include five 
shield, four columellar, four dorsal onlay, 
and one premaxillary columellar graft (Ta- 
ble 2). These grafts are laminated or placed 
end to end to add strength, bulk, or length. 
Perichondrium and gelatin film (Gelfilm) 
were added to one graft, with gelatin film 
serving as the foundation for this dorsal 
onlay graft. Two alar base grafts were 
constructed and, in one separate case, a 
large premaxillary columellar T-graft was 
manufactured (Fig 4). One to three drops 
of Histoacryl was sufficient in most cases 
to obtain bonding. 

To ascertain patients’ perceptions, a sub- 
jective questionnaire was submitted to two 
groups of 75 patients (Table 3). The control 
group consisted of patients who had their 
wounds closed by conventional suture tech- 
niques. 


Wounds 


LLL DLN, 


With Without 
Subcutaneous 
Sutures 


Subcutaneous 


Closure Sutures 


Lower 
blepharoplasty 


Lateral fourth 
of upper 
blepharoplasty 
incision 

Periauricular 

Submental 

Alar base 

Earlobe 

Miscellaneous 

Subtotal 

Nasal 


RESULTS 

There were a few complications in 
this study. Three patients reported 
loss of a few eyelashes occurring iat- 
rogenically in an attempt to remove 
the glue prematurely on the fifth and 
sixth day in the early part of the 
study. Using bland ointments after 
the third day postoperatively and 
waiting until the glue freed itself, 
usually after seven to nine days, has 
alleviated this problem. Experience 
and attempting to avoid eyelash 
involvement with the glue during 
application also helped eliminate this 
concern. One patient attempted to 
remove the polymer from the eye- 
lashes on the evening of surgery, 
resulting in a minor dehiscence 
requiring repair with a single 6-0 fast 
absorbing catgut suture. 

Mild conjunctivitis on the second 
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day postoperatively developed in 
another patient. The source of this 
minor inflammation was never identi- 
fied, although it may have been 
caused by a fragment of the polymer. 
It was treated successfully with an 
eye douche of normal saline. 

One patient experienced erythema 
and induration over a laminated carti- 
lage, perichondrium, and gelatin-film 
dorsal onlay graft constructed with 
Histoacryl. The area became fluctu- 
ant, yielding gram-positive enterococ- 
ci on aspiration, and it responded to 
antibiotic treatment with cefadroxil 
(Duricef) orally administered for five 
days. It is difficult to assess what role 
Histoacryl played in this infection. 
Normal healing occurred in all 
remaining patients without complica- 
tions and without milia formation. 

The results of the patient question- 
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wound. 


naire shewed little cifference between 
the patients’ perception of surgical 
wound healing in the control group vs 
the Histeacryl group (Table 3). At the 
time thessurvey was taken, the control 
greup’s surgical wounds were all older 
than onevyear, whereas the Histoacryl 
group’s surgical wounds were in- 
curred six to 12 months after the 
procedure. This difference in the age 
of the surgical wounds may account 
for the slightly better scere in the 
control group, as their surgical 
wounds had more time to reach matu- 
rity. From the survey, it appears the 
patients are unable to tell any major 
differenees betweer surgical wounds 
closed with Histoacryl and surgical 
wounds elosed conventionally. 


COMMENT 


In 1981, Koskow’ reported 18 cases 
successfully using Histoacryl to close 
upper blepharoplasty wounds, with 
excellent healing reported im 17 cases. 
One weund required conventional 
suturing pestoperatively. Ronis et al’ 
concluded from comparative studies 
of rabbit cartilage that Histoacryl 
could be used to safely overcome the 
technical difficulties often encoun- 
tered when performing autogenous 
onlay cartilage grafting. Sachs! used 
the adhesive to help fabricate carti- 
lage implant components to augment 
the dorsum, tip, amd columella. The 
aesthetie and functional results in 39 
eases were deemed excellent, safe, and 
effective. 

The use of Histoacryl offers several 


Fig 2.—Histoacryl (buty+2-cyanoacrylate) applied in ‘‘microdrops’”’ to Fig 3.—Removal of Histoacryl (butyl-2-cyanoacrylate) on day 7 post- 
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operatively. 
Table 2.—Nasal Implant Classification 
Type of Graft Composition Total 
Shield 4 septal cartilage; 1 conchal cartilage 5 








2 septal cartilage; 1 septal and conchal cartilage; 4 
1 septel, conchal, perichondrium, and gelatin film (Gelfilm) 


Columellar Septal cartilage 4 
Premaxillary columella Septal cartilage 1 
Alar bone Septal cartilage 2 
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Fig 4.—Construction of premaxillary columellar implant. 
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advantages over other means of 
wound closure and tissue fixation. 
Fibrin glue requires a special appara- 
tus for mixing and application. It 
takes three to five minutes to fix, and 
the strength of the bond is limited. 
There is also the question of infectious 
agents being transmitted, since pooled 
blood products are used in its manu- 
facturing. The expense of the fibrin 
glue and its accompanying instrumen- 
tation is also to be considered. 
Standard sutures cost approximate- 
ly $5 to $7 per packet. Steri-strips, 
although not as expensive, are not as 
reliable and have a much more limited 
application. Histoacryl costs approxi- 
mately $25 per tube. Each tube sup- 
plies enough adhesive for 12 to 15 
lower blepharoplasty incisions. Spe- 
cial equipment is not required, infec- 





. How do you feel yaar. wounds have healed? 
Excellent Poor 
5 4 3 2 1 


Excellent Poor 
5 4 3 2 1 


Excellent Poor 
5 4 3 2 1 





Question 





Table 3.—Results of Patient Questionnaire 


Questions 


2. Compared with other surgeries | have seen like mine, my incisions are: 


3. Compared with other scars | have, my incisions are: 


Patient Survey Results * 
Responses 
Control Group (N = 31) 


tious agents are not transmitted, 
bonding is essentially instantaneous, 
and tensile strength is excellent. 
These reasons make Histoacryl dis- 
tinctly advantageous when compared 
with other methods of wound approxi- 
mation currently available. 

The results of this study indicate 
that Histoacryl is a safe, reliable, and 
cost-effective alternative to conven- 
tional wound closure techniques. If 
properly used, Histoacryl eliminates 
suture marks and milia formation. 
The wounds must be slightly everted 
and well approximated, as with stan- 
dard suture technique, to ensure prop- 
er healing. As in all surgical tech- 
niques, facility comes with experi- 
ence. 

Patients have minimal complaints 
and are certainly as pleased with the 



















Average Score 








Pes 
' rA e 


manner in which their surgical 
wounds have healed as are their coun- 
terparts in the suture control group. 
There is no need to remove sutures or 
tape after surgery. Most patients 
themselves remove their crusts inad- 
vertently by gentle lubrication after 
four to six days and often enter the 
one-week follow-up period without 
evidence of adhesive. Any remaining 
glue is usually teased off, eliminating 
the discomfort patients often com- 
plain of with suture or tape removal. 
Makeup can be safely applied with 
care seven to ten days after surgery. 
The wounds compare as well as, if not 
better than, sutured or taped wounds 
(Fig 5). 

Although Histoacryl is placed 
beneath the skin when used to secure 
cartilage grafts, it appears to be non- 
reactive. In studies performed on rab- 
bits’ ears, as well as in cartilage graft- 
ing in humans intranasally, it has not 
been a source of complications. The 
one case of inflammation reported in 
this series had four components in the 
dorsal graft, including gelatin film, 
which often causes fluctuation post- 
operatively with a prolonged dorsal 
swelling. The role of Histoacryl in 
this reaction is unclear, especially 
considering its antibacterial effect. 

Bonding cartilage or bony grafts by 
suturing is technically difficult, often 
resulting in fragmentation and mal- 
alignment. A drop of Histoacryl facil- 
itates laminating and trimming, 
allowing for more precise implanta- 
tion and improved aesthetic results. 
Further laboratory studies are recom- 
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Fig: 5.—Left, Biarno patient preoperatively. Right, Follow-up at six months postoperatively. 
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mended to assess the relative tensile 
strength of Histoacryl compared with 
various sutures and tissue glues. This 
remains a fertile area for study, hope- 
fully leading te manufacture and US 
Food and Drug Administration ap- 
proval for these uses. It certainly 
appears, however, that Histoacryl! is 
more predictable and forms a 
stronger bond than fibrin glue. It can 
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be used for application when tensile 
strength is needed. 

Although US Food and Drug 
Administration approval is still pend- 
ing for the human use of Histoacryl, 
the results of this and other studies 
indicate that an active interest exists 
in this adhesive as an adjunct or alter- 
native to conventional suture tech- 
niques. 
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As long as surgeons have recognized 
the necessity to bind wounds postop- 
eratively, there has been a need for a 
nonreactive, easily applicable, reli- 
able, and relatively inexpensive mate- 
rial. Histoacryl, as determined 
through this study, seems to fulfill 
these criteria so long sought after by 
the surgeon. 
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Ptosis and Blepharoplasty Surgery 


Donna J. Millay, MD, Wayne F. Larrabee, Jr, MD. 


@ Acquired senile ptosis of the upper 
eyelid is a common condition in the elder- 
ly population and is often accompanied 
by varying amounts of dermatochalasis, 
which may mask its presence. Blepharo- 
plasty of the ptotic lid, without repair of 
the ptosis, may result in exaggeration of 
the drooping eyelid postoperatively. 
Acquired senile ptosis is produced by 
dehiscence or disinsertion of the levator 
aponeurosis and is characterized by a 
high or absent eyelid crease, thinning of 
the upper eyelid tissue, and normal leva- 
tor function. Frequent causes of acquired 
ptosis include dermatochalasis, eyelid 
edema from trauma or allergies, previous 
ocular surgery, or use of contact lenses. 
When discovered, repair of the ptosis 
should be performed at the time of bleph- 
aroplasty to produce the best functional 
and cosmetic result. It is important for 
every surgeon who performs blepharo- 
plasties to be aware of the presentation 
and management of acquired senile pto- 
sis for consistent surgical results. 

(Arch Otolaryngol Head Neck Surg 
1989; 115: 198-201) 


cquired upper lid ptosis is a com- 
mon condition in the elderly 
population and is often accompanied 
by varying amounts of dermatochala- 
sis. Blepharoplasty of the ptotiec lid 
may result in exaggeration of the 
drooping eyelid postoperatively, with 
a poor cosmetic result. It is important 
for every surgeon who performs 
blepharoplasties to be able to recog- 
nize this problem and manage it 
appropriately. To that end, important 
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aspects of acquired senile ptosis, 
including etiology, pathophysiology, 
physical diagnosis, and surgical 
repair, will be discussed. Relevant 
anatomy of the eyelid will also be 
presented. 


ANATOMY AND PHYSIOLOGY 


The anatomy of the upper eyelid is 
the real key to understanding ptosis 
and ptosis surgery (Fig 1).'* The upper 
eyelid consists of several layers of 
tissue that are all distinct structures. 
The outermost layer of the eyelid is 
the skin, which is unique in that it is 
the thinnest skin in the body, with 
essentially no subcutaneous fat. The 
orbicularis oculi muscle lies just 
below the skin and is divided into a 
pretarsal and preseptal portion. The 
lower third of the pretarsal segment 
is firmly adherent to the lower third 
of the tarsus, while the remainder is 
attached to the levator aponeurosis. 
The orbital septum, found just be- 
neath the preseptal portion of the 
orbicularis oculi muscle, is a fibrous 
layer of tissue that originates from 
the periorbital periosteum and ex- 
tends downward to fuse with the leva- 
tor aponeurosis, about 2 to 3 mm 
above the upper border of the tarsus. 
The next structure identified is the 
preaponeurotic fat pad of the upper 
eyelid, which is found in a pocket 
beneath the orbital septum and lying 
atop the levator aponeurosis. This fat 
pad is a key anatomic structure in 
distinguishing the orbital septum 
from the levator aponeurosis, two 
structures that may have a similar 
appearance at surgery. The levator 
palpebrae muscle and its aponeurosis 
are identified with upward retraction 
of the pad. The muscle originates 
from the lesser wing of the sphenoid 
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at the orbital apex and extends for- 
ward for 40 mm, with its aponeurosis 
continuing for another 15 mm. At 
approximately 10 mm above the tar- 
sus, the muscle divides into an anteri- 
or lamellae, which becomes the 
fibrous levator aponeurosis, and a 
posterior lamellae. The aponeurosis 
inserts on the anterior inferior two 
thirds of the tarsus as well as the 
pretarsal orbicularis oculi muscle and 
skin. The posterior lamellae contains 
nonstriated muscle fibers, Miiller’s 
muscle, and inserts on the superior 
tarsal border. The innermost layer of 
the eyelid is conjunctiva, which is 
closely adherent to Miiller’s muscle. 
The last major structure of the upper 
eyelid is the tarsus, a plate of dense 
fibrous and elastic tissue, which pro- 
vides support for the upper eyelid. It 
measures 10 mm in height and pro- 
vides attachments for the levator apo- 
neurosis, Miiller’s muscle, and con- 
junctiva. 

Innervation of the eyelid includes 
the seventh nerve, which supplies the 
orbicularis oculi muscle, and the third 
nerve, which supplies the levator mus- 
cle. Miiller’s muscle is under sympa- 
thetic control and has a primary func- 
tion of maintaining eyelid tone. 


ETIOLOGY 


There are many etiologies of 
acquired ptosis, but the list is greatly 
reduced when considering the other- 
wise healthy elderly population. In 
patients with good levator function, 
the usual cause of acquired ptosis is 
thinning and stretching or disruption 
of the levator aponeurosis, which 
occurs when the minimal attachment 
of the aponeurosis to the tarsal plate 
is insufficient to withstand any exces- 
sive pull. There are many common 
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conditions that may cause a levator 
dehiscence-or disinsertion. The added 
weight of excessive skin in dermato- 
chalasis may produee a levator dehis- 
cence and is probably the most com- 
mon cause of acquired senile ptosis.’ 
Marked eyelid edema from trauma, 
surgery, or-allergies may also result in 
a levator disinsertion. Mechanical 
trauma to the eyelids from the use of 
contact lenses may produce a levator 
disinsertion at any age. Myasthenia 
gravis should always be considered in 
the differential diagnosis of acquired 
ptosis, particularly im the patient with 
severe ptosis bilaterally. Regardless 
of the etiology of levator dehiscence or 
disinsertion, surgery can usually 
produce good, reliable results. 


EXAMINATION OF THE PATIENT 
WITH PTOSIS 


A careful history should be 
obtained and a physical examination 
should be performed when a ptotic lid 


is discovered.. The history should 
include the time of onset, as a congen- 
ital ptosis usually involves a dysfunc- 
tional levator muscle and is treated 
differently from an acquired ptosis. A 
history of other coexistent symptoms, 
particularly neurologic or muscular, 
should be obtained to rule out more 
serious disease processes, such as 
myasthenia gravis, tumors, or other 
central nervous system disorders. A 
history of eyelid edema, surgery, or 
the use of contact lenses is suggestive 
of levator aponeurosis disinsertion. 
Once a history of benign acquired 
ptosis is established the physical 
examination should take place. There 
are several characteristics that define 
an acquired senile ptosis on physical 
examination. There should be a high 
or absent eyelid crease and thinning 
of the upper eyelid tissue to the extent 
that the iris may be visible through 
the closed eyelid. It is necessary that 
the levator muscle function normally 
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Fig 1.—Depiction of major structures of upper eyelid. 


to diagnose a case as one of acquired 
senile ptosis. Eyes should be examined 
in upward and downward gaze, as well 


as in the primary position. In acquired os | 
senile ptosis, the amount of ptosis 


remains the same in relation to the 
normal eyelid in all levels of gaze. The 
amount of ptosis should be docu- 
mented either by direct measurement 
or by estimation. For example, the 
normal eyelid covers the superior lim- 
bus by 1 to 2 mm, and the distance 
from the superior limbus to the mid- 
pupillary point is 5.5 mm, so an eyelid 
at the midpupillary line would repre- 
sent a ptosis of 3.5 to 4.5 mm. A ptosis 
of 1 to 2 mm is considered mild; 3 mm, 
moderate; and 4 mm or greater, 
severe. Levator muscle function 
should be measured in all patients 
with lid ptosis. To evaluate function of 
the levator muscle, pressure is first 
placed over the brow with the thumb 
or finger to prevent participation of 
the frontalis muscle in lifting the eye- 
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Fig 2.—Aponeurotic repair of acquired ptosis, suturing levator aponeurosis to tarsus. 


lids. The patient is then asked to look 
in an extreme downward, and then 
upward, gaze. The distance the eyelid 
travels between these two positions is 
measured in millimeters and repre- 
sents the function of the levator mus- 
cle. Normal excursion, which is found 
in acquired senile ptosis, is 15 mm and 
is considered excellent levator func- 
tion. Less than 4 mm is regarded as 
poor levator function; 5 to 7 mm, fair 
function; and greater than 8 mm, good 
function. Last, photographic docu- 
mentation should be obtained of the 
eyelids in primary, upward, and 
downward gaze. 

Ophthalmologic consultation is rec- 
ommended in the initial workup of all 
patients with ptosis. In this way, the 
degree and type of ptosis may be 
redocumented, and any other ocular 
abnormalities may also be noted. 


TREATMENT OF PTOSIS 


The aponeurotic repair for levator 
dehiscence and _ disinsertion was 


a developed by Jones et alf and popular- 


ized by Anderson and Dixon,’ as well 
as other authors.*? We have been able 
to easily combine this technique with 
routine blepharoplasty, producing 
reliable results. 

The procedure should be performed 
under local anesthesia, as patient 
cooperation is necessary to judge the 
appropriate amount of repair. The 
procedure is begun as a routine bleph- 
aroplasty with excision of skin and 
orbicularis oculi muscle. At this point, 
orbital septum is exposed and should 
also be incised in routine fashion. The 
preaponeurotic fat pad may then be 
excised as needed and retracted up- 
ward to expose the levator aponeuro- 
sis. When the aponeurosis is totally 
disinserted, it may appear as a thick- 
ened white band of tissue lying over 
Miiller’s muscle. Pretarsal skin and 
muscle should then be gently freed 
from the upper portion of the tarsus. 
Care should be taken not to dissect too 
far inferiorly, as damage to the hair 
follicles of the eyelashes may result. 
With adequate exposure of both tar- 
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sus and levator aponeurosis, a hori- 
zontal mattress suture is then placed 
through the edge of the levator apo- 
neurosis down to the upper portion of 
the tarsus in the midpupillary line 
(Fig 2). A variety of sutures may be 
used, but we prefer an absorbable 
5-0 polyglactin 910 (Vicryl) suture. 
One throw is placed, and the patient is 
then asked to open the eye to check 
the lid position. Adjustments are 
made as necessary, and several more 
sutures are placed in a similar fash- 
ion, being careful to produce an even 
eyelid contour and avoid any notching 
of the eyelid margin. The level of the 
eyelid should be evercorrected by 1 to 
2 mm, as it will slightly relax in the 
first months after surgery. The skin 
incision is then closed in a routine 
fashion; we use a 6-0 fast-absorbing 
gut suture (Ethicon), which elimi- 
nates postoperative suture removal. 
We have found this method of aponeu- 
rotic repair to be both safe and reli- 
able in treating acquired senile ptosis 
(Figs 3 and 4). 
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=ig 3.—Left, Preoperative view of ptosis on right side with characteristic high eyelid crease and 
dematocaalasis bilaterally. Right, Blepharoplasty and ptosis repair two months postoperatively. Note 
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Fie 4.—Left, Preoperative view of ptosis and dermatochalasis bilaterally. Right, Postoperative blepharo- 
plasty and bilateral ptosis repair at 11 months with good functional and cosmetic result. 


COMPLICATIONS 


Aponeurotic surgery, when per- 
fermed correctly, is a very predictable 
precedure with few complications. 
Overcorrection may oecur, although 
suture placement with patient cooper- 
ation should help prevent this prob- 
lem. Mild overcerrection may be 
treated by massaging the eyelid in a 
downward direetien. This technique 
should be continued for approximate- 
ly ene month before another opera- 
tion is eonsidered. Poor eyelid contour 
with notching of the eyelid may occur 
from uneven suture placement and, 
again, should be treated initially with 
massage. Recurrence of senile ptosis 
may be noted in afew patients one to 
two years after surgery from contin- 
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ued stretching of the aponeurosis. 
These patients require further sur- 
gery for repair of this recurrent ptosis 
and may need to undergo a more 
radical procedure than simple apo- 
neurotic repair. Other complications, 
such as undercorrection, lagophthal- 
mos, and loss of eyelashes, are 
extremely uncommon with aponeurot- 
ic surgery. 

The opposite eyelid can also be the 
source of a very frustrating postoper- 
ative result.” Because of the equal 
innervation of both levator muscles, a 
severe ptosis will cause overstimula- 
tion of the muscles and mask a milder 
ptosis on the opposite eyelid. After 
correction of the severe ptosis, the 
levator muscles relax, revealing the 
milder ptosis of the opposite eyelid. 
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Thus, the patient may begin with pto- 
sis in one eye and, postoperatively, 
present with ptosis in the opposite 
eye. At this point, treatment should 
consist of surgery to correct the ptosis 
of the second eyelid so that it will 
match the eyelid already corrected. 


COMMENT 


Acquired ptosis caused by levator 
aponeurosis dehiscence or disinser- 
tion is a common condition in the 
patient population seeking blepharo- 
plasty. Surgeons should recognize the 
characteristics of the ptotic lid and 
evaluate it appropriately. Repair may 
be performed at the time of blepharo- 
plasty with good cosmetic and func- 
tional results. 
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è Auricular hematoma is a common 
injury occurring among high school and 
collegiate wrestlers. Conventional pres- 
sure dressings applied over the auricle 
make it impossible for the athlete to con- 
tinue to train and to compete, resulting in 
a high degree of noncompliance. We 
describe a technique that permits treat- 
ment of the hematoma while the athlete 
continues to train. It involves an incision 
and drainage followed by the immediate 
application of a pressure dressing su- 
tured to the auricle. This approach was 
used to treat 24 auricular hematomas in 
19 wrestlers. The analysis demonstrates 
a low complication rate and documents a 
rapid return to competition. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:202-206) 


acer hematoma is a common 
injury incurred during high 
school and collegiate wrestling (Fig 
1). The fluid collection occurs in the 
plane between the perichondrium and 
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cartilage that interferes with the 
blood supply to the auricular carti- 
lage. The pathophysiologic condition 
of the injury involves new cartilage 
formation being tightly encased by 
the overlying perichondrium. Conven- 
tional pressure dressings applied over 
the auricle after the hematoma has 
been decompressed make it impossi- 
ble for the athlete to continue to train 
and to compete. Such an approach is 
associated with a high degree of non- 
compliance from the athlete because 
of refusal to stop training. The prob- 
lem is twofold in that it is necessary 
to find a treatment that not only 
prevents recurrence of the hematoma 
but also permits the athlete to contin- 
ue to compete while being treated. It 
is the purpose of this article to 
describe an approach designed to 
resolve this twofold problem and to 
analyze the results in a group of high 
school and collegiate wrestlers 
treated in this fashion. 


MATERIALS AND METHODS 
Technique 


The technique of draining and applica- 
tion of the dressing does not require an 
operating room setting. The only instru- 
ments required are a needle holder, for- 
ceps, curved hemostat, and a No. 15 scalpel. 
The materials that are required include a 
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3-0 silk suture, cotton dental roll, adhesive 
plastic ear drape, antibacterial ointment, 
preparation solution, sterile gloves, and 
gauze dressings. The procedure begins by 
infiltrating a local anesthetic containing 
1/100000 epinephrine into the skin overly- 
ing the hematoma on the lateral surface 
(Fig 2) and also infiltration of the skin on 
the medial surface (Fig 3) of the auricle. A 
small amount of anesthetic solution is also 
injected into the cavity of the hematoma. 
After infiltration, the auricle and sur- 
rounding area are prepared and draped 
with a clear plastic adhesive ear dressing 
(Fig 4), which is an effective means of 
keeping hair away from the involved area. 
The time required to prepare and drape the 
patient is usually sufficient for the previ- 
ously infiltrated epinephrine to achieve 
maximal vasoconstriction. 

An incision measuring 4 to 5 mm in 
length is made directly over the hematoma 
(Fig 5) and a curved hemostat is used to 
probe the cavity to assure that the hemato- 
ma is completely evacuated. The auricle 
can be vigorously manipulated with digital 
pressure to assure complete evacuation 
without any discomfort to the patient 
(Fig 6). 

The arc of the needle of a 3-0 silk suture 
is widened to facilitate passage through 
the dental roll and the auricle (Fig 7). The 
dental roll is cut to a length that will 
enable it to exert pressure over the major- 
ity of the skin previously undermined by 
the hematoma. The remaining shorter 
piece of the dental roll becomes the bolster 
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Fig 1.—An auricular hematoma separates 
cartilage fromoveriying perichondrium. 





Fic 2.—Lateral surface of auricle is infiltrated 
with epinephrine-centaining local anesthetic. 


dressing located on the medial surface of 
the auricle. Application of the “stitch 
dressing” begins by passing the 3-0 silk 
suture through the larger dental roll (Fig 
8) and then through the auricle in a lateral 
to medial direction at a point near the 
superior extent of the undermined skin 
(Fig 9). The 3-0 silk suture is then passed 
back and forth through the smaller dental 
roll (Fig 10)and breught back through the 
auricle frem a medial to a lateral direction 
near the inferior extent o? the undermined 
skin (Fig 11). This approach is actually a 
mattress suture that compresses the auric- 
ular skim, perichondrium, and cartilage 
between the two dental rolls. Before these 
are tied securely in position (Fig 12), a 
generous amount of antibacterial ointment 
is placed over the dental rolls and over the 
incision. The procedure is completed by 


Fig 3.—Medial surface of auricle is also 


infiltrated. 


Fig 4.—Use of ear drape is an effective 
means of isolating auricle from surrounding 
hair. 


application of a mastoid dressing. The sys- 
temic antibiotic is administered for one 
week. 

The patient is permitted to run and to 
lift weights on the same day ef drainage 
and application of the stitch dressing. On 
the next day, the mastoid dressing is 
removed and the patient is permitted to 
wrestle either in practice or competition. 
He is instructed to apply generous 
amounts of antibacterial ointment over the 
dental rolls (Fig 13) and to use the head- 
gear at all times with further protection of 
the auricle by filling the involved side of 
the headgear with cotton. The wrestler is 
instructed to keep an antibacterial oint- 
ment over the stitch dressing continuously 
and especially to put an extra amount of 
ointment over the dressing prior to show- 
ering. He returns in two weeksto have the 
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Fig 5.—A generous incision of 4 to 5 mm in 
length is made to assure complete drainage of 
hematoma. 


Fig 6.—Digital manipulation is advisable to 
completely evacuate hematoma. 


dressing removed. No anesthetic is re- 
quired to remove the dressing. 


Study Group 


The study group includes a total of 19 
high school or collegiate wrestlers who 
underwent treatment for 24 auricular 
hematomas. 

Eight of 24 hematomas underwent prior 
needle aspiration by other physicians with 
prompt reaccumulation of fluid. Thirteen 
of 24 hematomas developed while wres- 
tling with no headgear during practice. 
The remaining wrestlers sustained inju- 
ries while wearing a headgear during prac- 
tice or competition. In eight of 24 hemato- 
mas, the wrestler specifically recalled the 
mechanism of the injury. The most com- 
mon mechanism involved a direct blow to 
the auricle via a “head butt.” In two other 
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instances, the hematoma was created by 
auricular contact with the wrestling mat, 
and another by an abrasion of the auricle 
against his opponent’s body while wres- 
tling. 

All of the hematomas were treated in 
less than seven days from the time of the 
injury except for three hematomas that 
were treated 15, 21, and 60 days following 
injury. 


RESULTS 


In this group of 24 hematomas 
treated with incision and drainage 
and application of the stitch dressing, 
there was only one wrestler who 
developed a spontaneous reaccumula- 
tion of fluid after removal of the 
pressure dressing. There were two 
who reinjured an auricle following the 
previous application of the stitch 
dressing. Both of the episodes of peri- 
chondritis occurred as a result of rein- 
jury to the auricle and subsequent 
need to apply another stitch dressing. 
The infections were treated with 
intravenous administration of antibi- 
otics, which resulted in slight auricu- 
lar thickening in the area of the 
hematoma but with no excessive scar 
deposition producing a “cauliflower” 
deformity. There were 14 wrestlers 
who had the application of the stitch 
dressing only once. All of these wres- 
tlers have normal-appearing auricles. 
Only three in this series have slight 
thickening of the involved auricle, and 
there are no cauliflower deformities. 

The interval for keeping the stitch 
dressing in place for the last year has 
increased from seven to 14 days in an 
effort to decrease the chance of reac- 
cumulation following repeated auricu- 
lar trauma. Since this change, there 
have been no recurrent auricular 
hematomas following trauma to the 
auricle after removal of the dressing. 


COMMENT 


The pathogenesis of auricular 
hematoma used to be a debated issue.’ 
There are some investigators™ who 
feel that the hematoma is located 
actually within the auricular carti- 
lage. Some clinicians feel that the 
hematoma produces only fibrous tis- 
sue.** However, it has been deter- 
mined that the injury actually 
produces a new cartilage, which is 
abnormal and excessive in quantity.’ 





Fig 7.—Normal configuration of needle (left) is changed to a flatter but still curvilinear shape 
(right) to facilitate passage of needle through dental rolls and also completely through auricle. 


Fig 8.—Needle is initially driven through one 
end of dental roll. 


The understanding of the pathogene- 
sis permits the development of more 
effective treatment programs. 

A variety of approaches have been 
used to treat auricular hematoma.*’ 
Giffin’s recent article® is based on an 
understanding of the pathogenesis 
and involves not only drainage of the 
serum but also excision of the recently 
formed fibroneocartilage. There are 
several challenges to treatment of the 
injury. Not only is a means of drain- 
age of the fluid required, but some 
component of the treatment must pro- 
vide for decreasing the chance for 
fluid reaccumulation. It is the absence 
of this second component of treatment 
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Fig 9.—Through-and-through perforation of 
auricle is placed at superior end of auricular 
hematoma, entering on lateral surface. 


that explains the common failure of 
needle aspiration of auricular hema- 
tomas. 

There have been articles in the lit- 
erature that have described ap- 
proaches to preventing a recurrence. 
Savage and coworkers’ described com- 
pression with sutures. Recently, Tal- 
aat et al described a compression 
approach using two buttons sutured 
with through-and-through sutures 
following drainage of the hematoma. 
An approach that provides for suit- 
able drainage and minimizes the 
chance for recurrence seems to be 
ideal from the physician’s perspective. 
But the competitive wrestler desires 
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Fig 10.— Suture is then passed back and forth 
through smaller dental roll to be placed on 
medial surface of auricle. 





Fig 11.—WNeedle 
through auricle at inferior extent of hemato- 
ma. 


is passed through-and- 


not only the above but also a treat- 
ment that will eliminate time away 
from training and competition. It is 
this last factor that prompted one of 
us (D.E.8.) to modify some of the 
compression approaches previously 
cited that would hopefully enable the 
wrestler to eontinue to compete. 
There are several goals for a reli- 
able treatment program. They involve 
features that permit effective drain- 
age and pressure, with a minimal 
amount ef pain. The ideal procedure 
would hopefully permit continuation 
of competition and have no complica- 
tions and no recurrences. It should 


Fig 12.—Suture is tightened securely using 
dental rolls to oppose skin to underlying carti- 
lage with minimizing chance of underlying skin 
necrosis. 





Fig 13.—Antibacterial ointment is used to 
keep ‘‘stitch dressing’’ covered for duration 
that it is in place. 


also be a simple technique that does 
not require any special expertise that 
could be provided by only a limited 
number of physician specialists. 

The drainage of the auricular 
hematomas in this series has been 
predominantly accomplished with an 
incision directly over the hematoma 
that measures about 4 mm in length. 
The rationale for this direct approach 
was the concern that the fluid might 
be loculated and any more circuitous 
routes of accessing the cavity would 
restrict the ability to drain out locu- 
lated fluid. In fact, loculation of the 
fluid has not been encountered by us 


Arch Otolaryngol Head Neck Surg—Vol 115, February 1989 





Fig 14.—Headgear can move during certain 
wrestling maneuvers, Causing trauma to auri- 
cle. 


in this series. An alternative to this 
approach would be an incision on the 
medial surface of the auricle, which 
would incise the auricular cartilage to 
drain the hematoma through the 
opposite auricular surface. This would 
potentially have a cosmetic advantage 
over lateral drainage of the hemato- 
ma because the scar would be hidden. 
It has the potential risk of making the 
auricular cartilage more susceptible 
to infection because of the incision 
through the cartilage. Needle aspira- 
tion can be used as a drainage compo- 
nent of this treatment if the physician 
feels confident that total evacuation 
has been achieved. At this present 
time, we attempted needle aspiration. 
If there is any doubt regarding total 
evacuation, then a direct incision over 
the hematoma is performed. There 
have been no complaints about the 
cosmetic appearance of the scar fol- 
lowing healing. 

The other equally important compo- 
nent of a suitable treatment is the 
application of pressure that keeps the 
perichondrium opposed to the auricu- 
lar cartilage and obliterates any dead 
space. The  through-and-through 
dressing using the soft dental roll 
impregnated in antibacterial oint- 
ment has provided effective pressure 
that is painless. If the hematoma is 
too large to manage with just one 
through-and-through stitch dressing, 
then two pairs of dental rolls can be 
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utilized to obliterate the dead space. 
This treatment approach would not be 
acceptable if it resulted in protracted 
losses of training time for the wres- 
tler. But this approach allows the 
wrestler to continue to participate in 
conditioning and allows him to return 
to wrestling within 24 hours after 
treatment. There have been some 
wrestlers who have immediately com- 
peted following application of the 
stitch dressing. 

This treatment approach has a low 
recurrence rate. Since we have been 
keeping the stitch dressing in place 
for 14 rather than seven days, there 
have been no recurrences even with 
instances of direct trauma to the ears 
soon after the removal of the stitch 
dressing. This approach also has 
another advantage in that it is a sim- 
ple technique that does not require 
any of the specialized skills of an 
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geon. In fact, two of the auricular 
hematomas in this series were totally 
treated in a successful fashion by one 
of us with no surgical training 
(R.H.S.). This technique is not perfect 
because it still involves an invasive 
procedure that creates the potential 
for infection. Two of the wrestlers 
experienced infections with subse- 
quent trauma to the ear following 
application of the stitch dressing. For- 
tunately, neither resulted in any sig- 
nificant, permanent deformity or in 
cauliflower formation. 

Auricular hematoma continues to 
be acommon injury in high school and 
collegiate wrestling. The mandatory 
use of the protective headgear during 
competition has provided some impact 
on the frequency of this injury. How- 
ever, a recent survey by us of over 500 
National Collegiate Athletic Associa- 
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tion Division 1 collegiate wrestlers 
indicates that the headgear does not 
provide total protection. The headgear 
can move during certain common 
maneuvers while wrestling (Fig 14), 
which directly traumatizes the auri- 
cle. The results of this survey will be 
presented subsequently. The survey 
revealed that the majority of wres- 
tlers do not wear the headgear all the 
time and almost 40% of the wrestlers 
reported some form of a permanent 
auricular deformity sustained while 
wrestling. The physician involved 
with treating wrestlers can anticipate 
commonly encountering auricular he- 
matomas. The therapeutic approach 
described in this article appears to be 
an effective way of treating the prob- 
lem while it permits continuation of 
athletic participation. 
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The Effects of Allopurinol and 
Superoxide Dismutase in a Rat Model 


of Skin Flap Necrosis 


Alan T. Pokorny; Donald A. Bright; Charles W. Cummings, MD 


eè Oxygen-free radicals have been 
implicated as mediators of ischemic dam- 
age in a number of tissues, including 
heart, kidney, smal! intestine, and skin. 
Superoxide dismutase, a free radical 
scavenger. and allopurinol, an inhibitor of 
xanthine oxidase (a catalyst in the forma- 
tion of superoxide) have been shown sep- 
arately to decrease ischemic damage to 
tissue. Sixty-two male Sprague-Dawley 
rats (220 to 280 g) were divided into five 
groups: control, superoxide dismutase 
only, allopurinol only, high-dose com- 
bined allopurinol and superoxide dismu- 
tase, and ‘ow-dose combined allopurinol 
and superoxide dismutase. An 18-cm? 
ventral island skin flap, based on a single 
inferior epigastric vessel, was raised and 
replaced. Blood flow was assessed with a 
perfusion fluorometer immediately after 
the flap was replaced, and on postopera- 
tive days 1 and 3. Gross necrosis was 
assessed on postoperative day 7. Gross 
necrosis was reliably reduced in all 
groups as compared with the control; 
however, necrosis in any one experimen- 
tal group was not significantly different 
from any other experimental group. 
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Necrosis (expressed as a percentage of 
the area of the random [distal] half of the 
flap) was as follows for each group: con- 
trol, 74%; superoxide dismutase, 43%; 
allopurinol, 43%; high-dose combined, 
48%; low-dose combined, 33%. Blood 
flow, as represented by the dermofluores- 
cence index, was not changed by any of 
the treatments. Blood flow was also re- 
lated to the eventual survival or necrosis 
for any one portion of tissue. All experi- 
mental groups survived with significantly 
less blood flow than the control. The 
allopurinol group survived with signifi- 
cantly less blood flow than the superox- 
ide dismutase and high-dose combined 
groups, but there was no significant dif- 
ference in survival vs blood flow between 
the allopurinol and the low-dose com- 
bined groups. This study suggests that 
the elimination of free radicals may signif- 
icantly increase flap survival, and that a 
balance of free radical scavengers and/ 
or enzyme inhibitors may provide opti- 
mum protection from ischemic damage. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:207-212) 


he problem of skin flap ischemic 

necrosis remains a major concern 
for those involved in head end neck, 
plastic, and reconstructive surgery. 
Several approaches have been tested 
to address this problem. Many efforts 
have attempted to deal with the 
hyperadrenergic state! and cecreased 
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perfusion that accompanies flap ele- 
vation.™ Others have directed work 
toward determining the role of oxy- 
gen-free radicals in ischemic flaps.*° 
Oxygen-free radicals appear to play 
a role in ischemic damage to cardiac,‘ 
renal,’ intestinal,’ and cutaneous tis- 
sue. The notion that free radicals are 
a primary mediator in ischemic tissue 
damage suggests that it is not a lack 
of oxygen that causes tissue damage 
but rather the presence of oxygen, 
which enables free radicals to be pro- 
duced. Superoxide radicals, hydrogen 
peroxide, and hydroxy] radicals are all 
products of oxygen metabolism. Their 
production is potentiated by hyper- 
oxia, inflammation, and radiation.’ 
These highly reactive species proba- 
bly derive their immediate deleterious 
effects from their ability to disrupt 
cell membranes.” Under normal cir- 
cumstances, most organisms carry an 
array of free radical scavenging 
enzymes such as superoxide dismu- 
tase, catalase, and glutathione peroxi- 
dase that prevent free radicals from 
damaging their tissues.2 However, 
when blood is reperfused into an isch- 
emic tissue, oxygen-free radicals are 
produced in excess, probably due to a 
buildup of cofactors necessary for 
their production.” The fact that blood 
flow to an ischemic flap increases 
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= significantly several hours after the 
_ flap has been raised serves as evi- 


dence of this “reperfusion injury.’’” 
dismutase, allopurinol, 
and other substances that decrease 
free radical levels have been shown to 
decrease ischemic damage in several 


=. tissues.'*" 


Allopurinol and superoxide dismu- 
tase act at two different sites on the 
pathway of free radical production 
and elimination. Allopurinol inhibits 
the enzyme xanthine oxidase, which is 
primarily concerned with the conver- 
sion of hypoxanthine to uric acid. 






> EF 
„ler daat 
` 


Random (Distal) 


Vessels Ligated 


Molecular oxygen is needed as a cofac- 
tor in that conversion and the super- 
oxide radical is a by-product. Super- 
oxide dismutase’s action is to convert 
superoxide radicals to hydrogen per- 
oxide. Many investigators have suc- 
cessfully used one or the other of 
these to reduce ischemic necrosis in 
skin flaps.!°"’ 

This study investigates the com- 
bined use of allopurinol and superox- 
ide dismutase. Particular attention 
was paid to blood flow to quantitate 
the effects of these substances on per- 
fusion and to determine whether they 
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Fig 1.— Sprague-Dawley rat showing inferior epigas- 
tric arteries and layout of grid used to map flap 
perfusion. 


affected survival for any particular 
amount of blood flow. 


MATERIALS AND METHODS 


Sixty-two male Sprague-Dawley rats 
weighing between 220 and 280 g were used 
as the experimental animals. Anesthesia 
was induced by intraperitoneal adminis- 
tration of pentobarbital (45 mg/kg), and 
maintained with intraperitoneal pentobar- 
bital (10 mg/kg) as needed. The animals 
were then shaved, and a 6 x 3-cm single- 
pedicled island skin flap was raised on the 
abdomen of each animal. The flap was 
based on one inferior epigastric neurovas- 
cular pedicle, and included the underlying 
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Fig 2.— Schematic representation of how flap 
grid might bespartitionedinto borderline viable, 
transitional, or necrotic zones using viable / 
neeratic demarcation lime as reference. Let- 
ters indicate zones nearest demarcation line, 
which remained normal in appearance, “V,” 
shewed necrosis, “N,” or had elements of 
both viable and necrotie, “T.” 


inguinal fat pad. The contralateral vessels 
were tied and divided and the flap was 
immediately replaced and sutured. The 
animals were then heoded and housed in 
smal! groups, with anple food and water. 

The fellowing five groups were formed: 
(1) control group, 14 animals had only a 
flap raised and replaced, but received no 
additional treatment; (2) superoxide dis- 
mutase group, 13 animals received 1000 U 
of superoxide dismutase frem bovine liver 
suspension in 3.8 molAL of ammonium sul- 
fate, 20500 U/mL (Sigma Chemical Co, St 
Louis) dissolved in 0.35 mL of saline 
administered intraperitoneally 15 minutes 
before, and 1, 3, 5, 6, and 7 hours after the 
contralateral vessels were ligated; (3) allo- 
purinol group, 14 animals received 100 
mg/kg of allopurinol (Sigma Chemical) in 
sterile water intraperttoneally on the 
evening prior to the procedure and on 
postoperative days 1 and 2, the animals 
also received allopurinol or the day of the 
procedure—40 mg/kg 15 minutes before 
the vessels were ligated and 60 mg/kg one 
hour-after the vesselswere ligated; and (4) 
high-dose combined group, ten animals 
received a lower dose combination of su- 
peroxide dismutase and allopurinol. They 
received 2000 U of superoxide dismutase 
dissolved in 0.5 mL of saline 15 minutes 
before the vessels wene ligated and 1000 U 
in 0.35 mL of saline one hour after the 
vessels were ligated. They alse received 35 
mg/kg allopurinol in-ssteri_-e water on the 
evening before the pracedure and postoper- 
ative days 1 and 2. Om the day of the 
procedure the dose of allepurinol was 14 
mg/kg 15 minutes before the vessels were 
ligated and 21 mg/kg one hour after the 
vessels were ligated. 

A grid with 181 X I-cm sites was used to 
map perfusion in the ñap. *igure 1 depicts 
the layout of the flap and grid. Blood flow 
was determined by measuring flap fluores- 
cence at each site on the grid, and at a 
contro! site using a perfusion fluorometer 
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Fig 3.—Average percentage of rendom (distal) portion of flaps for each group, which were 
necrosed at seven days. P < .05 fer control vs all experimental groups (using Fisher Protected 
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Fig 4.— Blood flow immediately po&operative, as represented by dermofluorescence index (DF;), 
diminishes progressively as one meves from proximal to distal end of flap. At given site, though, 
blood flow is not reliably changed 3y any of the treatments when compared with control. 


(Diversatronics, Broomall, Pa), which pro- 
vides a digital readout of fluor=scence in 
dye fluorescence units (DF). The DF of 
each site was compared with tae control 
site providing a dermofluorescence index 
(DF;): DF, = DF a../DF gonzo: X 100° Measure- 
ments were taken immediately after flap 
replacement, and on postoperat ve days 1 
and 3. Subsequently, blood flow was ana- 
lyzed in two ways. First, we compared the 
blood flow in grid columns 2, 4, and 6 on all 
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flaps. Second, we compared the blood flow 
between flaps, based on the eventual area 
of necrosis as measured on postoperative 
day 7. For this analysis we divided each 
flap into three zones: borderline viable, 
transitional, and borderline necrotic. Fig- 
ure 2 provides an example of how a flap 
might be partitioned and the criteria for 
zone classifications. 

Analysis of variance was performed on 
the data and Fisher’s Protected Least 
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Fig 5.— Shown is comparison of blood flow, as represented by dermofluorescein index (DF,), with 
eventual survival (either viable, transitional, or necrotic) for control and experimental groups. 
Asterisk indicates P < .05 when compared with control group; dagger, P < .05 when compared 
with allopurinol group (using Fisher Protected Least Significance Difference test). 
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Fig 6.—Trends in weight change for each group over their seven-day postoperative course. In 
general, animals receiving superoxide dismutase seemed to lose most weight, which may be an 


indication of toxicity of this treatment. 


Significant Difference test was used to 
compare mean values if the initial F test 
proved to be significant. A difference was 
considered significant at the P<.05 
level. 


RESULTS 


We found that gross necrosis was 
significantly reduced in all experi- 
mental groups when compared with 
the control. Necrosis values, reported 
as a percentage of the random (distal) 
portion of the flap that had necrosed 
by the seventh postoperative day, are 
as follows: control, 74%; superoxide 
dismutase, 43%; allopurinol, 43%; 


high-dose combined, 48%; and low- 
dose combined, 33%. Although all 
groups experienced significantly less 
necrosis than the control, none of the 
groups was significantly different 
from another, though there appears to 
be a trend toward the low-dose com- 
bined group producing the least 
amount of necrosis (Fig 3). 

When DF; values were compared at 
the same sites (grid columns 2, 4, and 
6) on all flaps, we found that blood 
flow diminishes progressively toward 
the distal portion of the flap (Fig 4). 
Figure 4 also shows that at any given 
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site, blood flow appears essentially 
the same between all groups, with no 
statistically significant differences 
recorded between any of the groups. 
Thus, none of the treatments reliably 
altered blood flow as compared with 
the control group's perfusion levels. 

When borderline viable zone DF; 
values (Fig 5) measured immediately 
after flap replacement are averaged 
for each group, it was found that all 
treatment groups were able to survive 
with lower blood flow when compared 
with the control. Within the groups, 
the only statistically significant dif- 
ference that exists is that the allopu- 
rinol group survived with lewer blood 
flow than both the superoxide dismu- 
tase and high-dose combined groups 
(P <.05). When transitional zone 
values are similerly compared, the 
allopurinol, high-dose combined, and 
low-dose combined groups improved 
survival with less blood flow than 
the control (see Fig 5). The allopuri- 
nol group is again able to survive 
with significantly ‘ess blood flow than 
the superoxide dismutase group 
(P < .05). 

Animals in all experimental groups 
lost significantly more weight on the 
first postoperative day than did the 
control animals. F:gure 6 summarizes 
weight change for each experimental 
group compared with the control 
group. In general, the animals that 
received 100 mg/kg/d of allopurinol 
for four days experienced more mor- 
bidity and mortality than those that 
did not. Urogenital tract problems 
were noted to occur either as a puru- 
lent urethral discharge, or in the form 
of white stones that precipitated in 
the urethras of the animals. The num- 
ber of animals affected by these prob- 
lems is presented in Table 1. Four 
animals died during the course of this 
study. Table 2 summarizes the find- 
ings in these partieular animals. 


COMMENT 


To summarize trends in our results, 
we believe that it is best to simulta- 
neously consider tke effect that these 
treatments had no gross necrosis, as 
well as how these treatments affected 
the relationship between blood flow 
and survival. All the treatments cre- 
ated a significant decrease in gross 
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Control 





Table 1.—Incidence of Urogenital Tract Problems 


Superoxide 
Dismutase 


Wrogenite’ discharge 1 1 (0) 2 (0) 
Urolithias=s 0 1 4 5 1 


Low 
Combined 


High 


Allopurinol Combined 






* Includes animals that completed study, as well as those which died early, and those in which results were 


unattainable. 











High-doses0S 1 


necrosis waen compared with the con- 
trol group The results between the 
experimenia. groups are not signifi- 
cantly different, but there is a trend 
that favers the low-dose combined 
group. Blood flow prefiles also show 
that all the treatments increase via- 
bility at any given blood flow when 
compared with the centrol. In addi- 
tion, the allopurinol group does reli- 
ably better when compared with the 
superoxide dismutase and the high- 
dose combined groups (although no 
better than the low-dose combined 
group). Therefore, general trends in 
efficacy between treatments in this 
study can be summarized as follows: 

Control < Superoxide Dismutase ~ 

High-Dose Combined < Allopurinol ~ 

Lew-Dose Combined 

It is probable that ischemic necrosis 
is caused by two separate mecha- 
nisms. One certainly oecurs rapidly at 
the fime of reperfusien through the 
generation of free radicals via the 
mechanism previously described. The 
other probably occurs more slowly 
without the aid of oxygen from reper- 
fusion; it is ikely that the very edge of 
the random portion of the flap is 
never repertused and thus receives no 
oxygen, yet necrosis still occurs. This 
may help to explain why both allo- 
purinol and superoxide dismutase do 
not completely eliminate ischemic 
necrosis. Without reperfusion there 


Table 2.—Nonanesthesia-Related Mortality 


Anima Died on 
identificatian No. Postoperative Day 
Ailopurinot+-0e 2 


Allopurinol- 12 1 No urolithiasis 





Necropsy Findings 


No necropsy; hypersensitive to handling 
before death 


1 cm X 1 mm urethral stone 

(obstructive?); retroperitoneal 

hematoma associated with urogenital 

tract 

1 cm X 1 mm urethral stone; hematoma 
associated with left ureter; purulent 
urethral discharge 





















can be no free radicals generated or 
conversion of hypoxanthine to uric 
acid, and therefore neither allopurinol 
nor superoxide dismutase can exert 
their actions. The improvement in 
flap survival demonstrated by this 
study is consistent with the findings 
of others.*'''*'® It is possible that the 
limit of improvement, which control 
of free radicals can bring about has 
been demonstrated by this study. 
There are several explanations for 
the differences between experimental 
groups obtained by this study. The 
exact timing and quantity of “reper- 
fusion” blood flow are not known. A 
fairly reliable level of perfusion (DF;) 
that predicts survival is known.” It is 
probable that perfusion (and there- 
fore availability of oxygen) in the 
viable zone never decreases to a level 
in which hypoxanthine can accumu- 
late. However, in the transitional 
zone, oxygen is not available in suffi- 
cient quantity to allow the conversion 
of hypoxanthine to uric acid to pro- 
ceed. Then at some threshold level of 
oxygenation, the reaction proeeeds 
rapidly, and superoxide radicals are 
produced in excess. Because the period 
of reperfusion may last several 
hours,” it is likely that different por- 
tions of the flap reach this threshold 
level of oxygenation at different 
times. Native superoxide dismutase is 
known to have a blood half life of only 
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six minutes.’ Therefore, the timing of 
its delivery is very important. On the 
other hand, allopurinol and its metab- 
olites have a much longer half life 
(allopurinol t,, = two to three hours; 
hypoxanthine t,=18 to 30 hours”). 
This may explain the slightly greater 
efficacy of allopurinol. This greater 
efficacy may also be attributed to 
allopurinol’s dual ability to preserve 
levels of high energy adenine nucleo- 
tides and to reduce the production of 
free radicals. However, there is evi- 
dence that not all tissues experience a 
decrease in adenine nucleotides dur- 
ing ischemia.” If that is the case with 
skin, then allopurinol’s primary role 
in preserving ischemic tissue is likely 
to be through elimination of free rad- 
icals alone, and one would expect that 
a longer acting superoxide dismutase 
(some of which are now becoming 
available'*) would be as efficacious as 
allopurinol. 

The fact that the high-dose com- 
bined group did not do as well as the 
allopurinol group creates new theoret- 
ical problems. It is possible that the 
high-dose combined animals simply 
had their free radical production 
mechanisms brought to a standstill. 
Oxygen-free radicals do perform 
important functions for organisms, 
primarily in the defense against 
microorganisms.” We did note that 
the animals in the high-dose com- 
bined group were getting some infec- 
tions. Also, 100 mg/kg/d of allopuri- 
nol has previously been found to be at 
the marginal level of toxicity in rats.” 
It is possible that the animals in the 
high-dose combined group were sim- 
ply less healthy because of the treat- 
ments than were the other animals. 
This may have affected flap survival. 

We chose the dose of 100 mg/kg/d 
of allopurinol because it was previous- 
ly reported to be more efficacious 
than lower doses,” yet we noted a 
higher morbidity/mortality for those 
animals receiving this dose compared 
with the other groups. White urethral 
precipitations were one of the find- 
ings. Although urinary xanthine 
stones have been reported with high 
doses of allopurinol,” the high peak of 
allopurinol’: suggests that these were 
allopurinol precipitations. These com- 
plications may be of some concern, 


Skin Flap Necrosis—Pokorny et al 211 





Wa / | 
i S a A 
1 PA R A Fal SSD A L IE et ee ae eb aP nA 









ee. eee PS Me epee eh. © ee ee 


ee ee ey Le ae 


<a thie i She 


aN 


t4 
Para PIREO, 






although allopurinol demonstrates 


low toxicity in humans. We conclude 


that although there is no significant 
difference in efficacy between a high- 
dose allopurinol treatment anda low- 
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Intraocular Pressure as an Index of 


Ocular Injury in Orbital Fractures 


H. Alexander Arts, MD; David W. Eisele, MD; Larry G. Duckert, MD, PhD 


@ An improved method of screening 
for ocular injuries in patients sustaining 
orbital fractures is proposed. We per- 
formed a retrospective study of 107 
patients who sustained orbital fractures. 
Intraocular pressures were measured on 
presentation in 17 patients and were 
found to be elevated on the side of the 
injury in eight patients, five (63%) of 
whom hac significant ocular injury. No 
patient with norma! intraocular pressure 
was found to have an ocular injury. In a 
prospective study, the intraocular pres- 
sures of 30 patients sustaining orbital 
fractures were measured. Twelve pa- 
tients (40%) had normal (<22 mm Hg) and 
bilaterally symmetric (<3 mm Hg differ- 
ence) intraocular pressures. One (8%) of 
these patients sustained ocular injury. In 
contrast, 18 patients (60%) had either an 
elevated intraocular pressure (>22 mm 
Hg) or a difference between eyes of 
greater than or equal to 3 mm Hg. Eleven 
(61%) of these patients were found to 
have sustained an ocular injury. We con- 
clude thatintraoculer hypertension or sig- 
nificant imterocular pressure differences 
should alert the physician to a potential 
ocular injury. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:2 13-216) 
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he occurrence of eye injuries in 
patients who have sustained 
orbital fractures is well recognized; 
however, the reported incidence of 
this association is variable. Two large 
retrospective series of facia! fractures 
have reported a low incidence (<5% ) 
of ocular injuries associated with 
orbital fractures.'? Ophthalmologic 
consultation, however, is not men- 
tioned in these reports. In contrast, 
Holt and Holt’ reviewed 727 cases of 
facial fractures in which all patients 
received formal ophthalmologic eval- 
uation. Overall, 69% of the patients in 
their series sustained an ocular inju- 
ry. The injuries were classified as 
temporary (79%), serious (18%), and 
blinding (8%). Similarly, Crumley et 
al* showed that 37% of patients in a 
series of 363 orbital floor fractures 
had demonstrable ocular injuries. 
Thirty-three (87% ) of 38 pure orbital 
floor fractures were associated with 
significant eye injuries.’ Differences 
in the incidence of eye injuries associ- 
ated with orbital fractures reported in 
the medical literature suggest that a 
correlation may exist between the 
incidence of ocular injury detection 
and the vigilance of the examiner. 
Jabaley et al’ performed a prospec- 
tive study in which ophthalmologic 
evaluation was routinely performed in 
all patients with orbital fractures. A 
retrospective review of 70 patients 
with orbital fractures, all were not 
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necessarily evaluated by an ophthal- 
mologist, was included. Only eight 
(11% ) of 70 patients were described as 
having ocular injuries in the retro- 
spective group. In contrast, 14 (29%) 
of 49 patients in the prospective group 
sustained ocular injuries. Four eye 
injuries were found only on ophthal- 
mologic examination in the prospec- 
tive group. Of particular interest is 
the fact that two patients in the pro- 
spective group had acute intraocular 
hypertension requiring treatment 
that would not have been detected 
without tonometry. The incidence of 
ocular injuries found by nonophthal- 
mologists was higher in the prospec- 
tive group than in the retrospective 
group, probably due to an increased 
awareness on the part of nonophthal- 
mologists because of the study. Com- 
bining both arms of the study, there 
was an 18% incidence of ocular injury 
in 119 patients. 

The above data confirm a frequent 
association between orbital fractures 
and ocular injury. Therefore, a thor- 
ough ophthalmologic evaluation 
should be obtained in all patients sus- 
taining orbital fractures. Ophthalmo- 
logic consultation, however, may not 
be available or necessary on an emer- 
gency basis, and, thus, an improved 
method of screening for eye injuries 
would be useful for the attending sur- 
geon. In an attempt to identify such a 
method, we retrospectively reviewed 
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Table 1.—Causes of Orbital Fractures 








Cause No. (%)* 
Assault 42 (39) 
Motor vehicle 

accident 39 (36) 
Fall 8 (7) 
Bicycle accident 5 (5) 
Industrial accident 4 (4) 


Other 9 (8) 





* Sum of percentages does not equal 100% due 
to rounding. 


Table 2.—Orbital Fractures— 
Retrospective Series 


Fracture Type No. (%)* 


Trimalar 
Le Fort Il or Ill 


72 (67) 
21 (20) 
20 (19) 
14 (13) 
10 (9) 
5 (5) 
4 (4) 
4 (4) 
2 (2) 


Orbital floor 
Zygomatic arch 
Nasoethmoid complex 
Orbital roof 
Traumatic telecanthus 
Frontal sinus 

Medial orbital wall 


*Percentage exceeds 100% as many patients 
sustained more than one type of injury. 


Table 3.—Ocular Injuries 
Encountered—Retrospective Series 


Subretinal hemorrhage 

Commotio retinae 

Hyphema 

Corneal-scleral rupture 

Intraocular foreign 
body 

Superior orbital fissure 
syndrome 

Optic nerve injury 

Entrapment, globe 
ptosis, and 
enophthalmos 

Persistent diplopia 


our experience with orbital fractures 
over a 22-month period. We noted that 
in those patients who had intraocular 
pressure measured shortly after the 
injury there was an association 
between even mild elevations of 
intraocular pressure and the presence 
of ocular injury. This observation 
stimulated us to determine in a pro- 
spective fashion if tonometric evalua- 
tion could be a useful screening test 
for ocular injury. 


SUBJECTS AND METHODS 


The hospital records of 107 patients 
admitted to Harborview Medical Center, 
Seattle, between Jan 1, 1985, and Oct 31, 
1986, who sustained fractures involving the 
orbit were reviewed. The eye examination 





Table 4.—Ocular Injury by Fracture Type—Retrospective Series 


No. of 


Fracture Fractures 


Traumatic telecanthus 
Medial wall 
Nasoethmoid complex 
Orbital floor 

Le Fort Il or Ill 
Trimalar 

Zygomatic arch 
Frontal sinus 

Orbital roof 


Table 5.—Orbital Fractures— 
Prospective Series 


% of 
Patients 
Sustaining 


Fracture Injury 


Trimalar 

Orbital floor 

Le Fort ll or Ill 
Nasoethmoid complex 
Orbital apex 

Medial wall 

Orbital roof 

Traumatic telecanthus 












No. of 
Fracture Fractures 

Nasoethmoid complex 

Medial wall 3 
Traumatic telecanthus 2 
Le Fort Il or Ill 5 
Orbital roof 3 
Orbital floor 5 
Orbital apex 3 
Trimalar 8 


of the admitting service was used unless an 
ophthalmologic consultation had been 
obtained, in which case this examination 
was used. Follow-up information was 
obtained from the outpatient records of 
Harborview Medical Center. The types of 
fractures and ocular injuries sustained 
were recorded and analyzed. 

In the prospective phase of the study, 
intraocular pressure was measured with 
Schiotz tonometers by the otolaryngology 
house staff in 30 patients sustaining a 
variety of orbital fractures. The house 
staff had been trained in Schiotz tonome- 
try and used lid retractors in all cases. 
Patients with periorbital, maxillary, or 
frontal sinus fractures that transgressed 
the bony confines of the orbit were in- 
cluded. Ophthalmologic consultation was 
obtained as soon as possible in all patients. 
Tonometric values obtained by the oph- 
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Table 7.—Ocular Injury by Fracture Type—Prospective Series 





No. of 
Ocular Injuries 


Fractures With 
Ocular Injuries, % 


— 
OONO ONNA 


Table 6.—Ocular Injuries 
Encountered—Prospective Series 


Commotio retinae 

Oculomotor nerve palsy 

Optic nerve injury 

Hyphema 

Corneal abrasion 

Extraocular muscle entrapment 
Posterior vitreous detachment 
Extraocular muscle rupture 
Vitreous hemorrhage 
Preretinal hemorrhage 
Choroidal rupture 


a ot ot ot ot ot WD ND DD AD CO 





Fractures With 
Ocular Injuries, % 


No. of 
Ocular Injuries 


















3 100 
2 100 
4 80 
2 66 
3 60 
1 

5 


thalmologist were recorded if obtained 
within one hour of presentation. This 


occurred in six patients. Tonometric 
results obtained by the otolaryngologist 
were recorded in all other cases. Subcon- 
junctival hemorrhage, eyelid and lacrimal 
system injuries, central cranial nerve pal- 
sies, and transient limitation of ocular 
motility were not considered significant 
intraocular injuries and were excluded 
from analysis. 

The intraocular pressure “test” result 
was considered positive if the pressure in 
either eye was above normal (>22 mm Hg) 
or if there was a difference in pressure 
between eyes (3 mm Hg or greater). These 
values were selected for reasons that will 
be discussed elsewhere in this article. Sta- 
tistical analysis was performed using the 
x? test for a two-by-two contingency 
table. 
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Pcsitive 


Ocular Injury 


zZ 
$ 
3 





D 
Interocular Pressure Difference, mm Hg 


2 8 8° 7 8 


lmterocular pressure differences in patients 
with normal intraocular pressures. 


RESULTS 
Retrospective 


The eharts of 107 patients were 
available for review. The mean 
patient age was 3€ rears; ten patients 
were older than © years of age and 
seven were less than 18 years of age. 
Ninety-three patierts were male and 
14 patients were female. The causes of 
injury are shown in Table 1. Assault 
and motor vehicle accidents were the 
most common cases, occurring in 
39% and 36% of patients, respective- 
ly. As shown im Table 2, 67% of 
patients sustained trimalar fractures, 
20% sustained Le Fort II or III frac- 
tures, and 19% sustained orbital floor 
fractures. Only 19% of the injuries 
were isolated “pure blow-out” frac- 
tures. Many patients sustained multi- 
ple orbital fractunes. 

Twenty patients (18.7%) suffered 
significant ocular injury. One patient 
sustained eye injuries bilaterally. 
Four patients (3.7%) suffered blind- 
ing injuries. Seweral patients sus- 
tained more thar one ocular injury 
ipsilaterally. The specific oeular inju- 
ries sustained are shown in Table 3. 
Thirty-four patients were seen on an 
acute basis by an ophthalmologist. 

Intraocular pressure was measured 
in 17 patients, eigat of whom had mild 
(22 to 39 mm Hg) wtraocular pressure 
elevations on the side of the fractured 
orbit. Five patients in this group of 
eight patients were noted to have sig- 
nificant ocular iajwries. No patient 
with normal intraocular pressure sus- 
tained an ocular injury. Table 4 
details the ineidence of significant eye 
injuries by fracture type. All patients 
with traumatic tdecanthus or medial 
orbital wall frac*vres sustained sig- 
nifieant ocular in uries. Fifty percent 
of those with nasoethmoid complex 
fraetures and 45% af those with orbit- 
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Table 8.—Contingency Table 


Intraocular 
Pressure Test 
Result 






Aa 
Characteristic Positive Negative Total 


Ocular injury 
Positive 
Negative 

Total 






11 1 12 







al floor fractures suffered significant 
eye injuries. Le Fort II and III, trima- 
lar, and zygomatic arch fractures 
were associated with lower incidences 
of ocular injuries. No significant eye 
injuries were seen in patients with 
orbital roof or frontal sinus frac- 


tures. 
Prospective 


Thirty patients were available for 
ophthalmologic follow-up and were 
included in the prospective arm of this 
study. All of the patients were male, 
with an average age of 34 years 
(range, 19 to 84 years of age). A 
majority of patients sustained multi- 
ple fractures. The orbital fractures 
sustained are shown in Table 5. Tri- 
malar fractures were the most com- 
mon, followed by orbital floer frac- 
tures and Le Fort II or III fractures. 
There were two cases of traumatic 
telecanthus. In 43% of 30 patients, 
there was at least one signifieant ocu- 
lar injury. These injuries are detailed 
in Table 6. 

All of the patients with medial 
orbital wall fractures, nasoethmoid 
complex fractures, or traumatic tele- 
canthus sustained significant ocular 
injuries. Eighty percent of the Le Fort 
II or III fractures were associated 
with injury, as were 60% of the orbit- 
al floor fractures. In contrast with the 
results of the retrospective series, two 
of three of the orbital roof fractures 
were associated with eye injuries, 
although neither of these were iso- 
lated orbital roof fractures. Eye inju- 
ries were found in only one of three 
patients with orbital apex fractures. 
Trimalar fractures were associated 
with a 28% ocular injury rate. These 
results are summarized in Table 7. 

Intraocular pressures were mea- 
sured in all patients. Pressures in 
excess of 22 mm Hg were considered 


M rary ne ray eee re 
TE . e t“ t «noes ais J 


Ocular Injuries in Orbital Fractures—Arts et al 


TETE ie SE SPT AT 
Sa > Z Ara - > Y 
ae? . “sa 





abnormal and were identified in eight 
patients. Six of these patients sus- 
tained significant ocular injuries. One 
additional patient in this group of 
eight patients had underlying glauco- 
ma and had severe intraocular pres- 
sure elevation (68 mm Hg) on the side 
of the fractured orbit, requiring 
urgent ophthalmologic treatment. In 
addition, there were ten patients with 
normal intraocular pressures (<22 
mm Hg) but with interocular pressure 
differences. The Figure shows the 
relationship between the degree of 
interocular pressure difference and 
the presence or absence of ocular inju- 
ry. Examination of the graph in this 
Figure reveals that the maximum sen- 
sitivity of the test is achieved if any 
interocular pressure difference great- 
er than 1 mm Hg is considered ab- 
normal. Because of the inherent error 
in Schiotz tonometry, howev- 
er, we considered pressure differen- 
ces less than 3 mm Hg to be normal. 
Therefore, for the purposes of this 
study, either intraocular pressures 
greater than 22 mm Hg or interocular 
differences of 3 mm Hg or more were 
considered positive tonometric test 
results. 

Using these criteria, 18 patients 
had positive test results and 12 
patients had negative test results. 
Eleven of 18 patients with positive 
test results sustained at least one 
ocular injury. These injuries included 
corneal abrasions, optic nerve contu- 
sions or transections, commotio reti- i 
nae, oculomotor nerve palsies, hyphe- — 
mas, extraocular muscle entrapments 
or ruptures, vitreous detachments or 
hemorrhages,  preretinal hemor- 
rhages, and choroidal ruptures (Table 
6). As noted above, one patient was 
found to have an intraocular pressure 
of 68 mm Hg. No intraocular injury 
was found, but sinee this condition 
required ophthalmologic treatment, it 
was included in the positive intraocu- 
lar injury group. Seven patients with 
positive test results did not sustain 
significant ocular injury. Of 12 
patients with negative test results, 11 
were found to have no ocular injury. 
One patient with a negative test result 
sustained a hyphema. 

With these results, a two-by-two 
contingency table was calculated and 
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is shown in Table 8. The x? test shows 
that the association between the test 
results and the presence or absence of 
ocular injury is statistically signifi- 
cant (P=.0038) (P=.0121, using the 
Yates continuity correction). This 
yields a negative predictive value of 
0.917, a sensitivity of 0.917, a specific- 
ity of 0.611, and a positive predictive 
value of 0.611. 


COMMENT 


The early detection of eye injuries is 
crucial to appropriate patient man- 
agement. Many eye injuries must be 
treated immediately and others must 
be at least documented prior to the 
manipulation of facial fractures. The 
examination of patients sustaining 
facial trauma, however, is frequently 
difficult. They are often obtunded or 
intoxicated, making even the assess- 
ment of visual acuity problematic. 
Frequently there are other, more life- 
threatening injuries present, and the 
eye examination must be performed 
as these more serious problems are 
being evaluated or treated. The 43% 
incidence of ocular injury in our pro- 
spective group is higher than the rates 
previously reported. This finding 
highlights the necessity for height- 
ened awareness that an eye injury 
may be present in a patient who 
has sustained an orbital fracture. In 
this context, a satisfactory screening 
test for ocular injury would be use- 
ful. 

Tonometry is easily performed and 
is only contraindicated when a corneal 
or scleral laceration is present. Care- 


1. Luce EA, Tubb TD, Moore AM: Review of 
1000 major facial fractures and associated inju- 
ries. Plast Reconstr Surg 1979;63:26-30. 

2. Gwyn PP, Carraway JH, Horton CE: Facial 
fractures: Associated injuries and complications. 
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ful inspection of the eye and manual 
palpation of the globe should be per- 
formed before tonometry. A soft globe 
or evidence of a laceration warrant 
immediate ophthalmologic evalua- 
tion. In obtunded or uncooperative 
patients, as well as in patients with 
significant periorbital edema, the eye- 
lids must be retracted prior to tonom- 
etry. In these cases, the use of eyelid 
retractors held by an assistant is 
essential to obtaining accurate mea- 
surements of intraocular pressure. 
Readings should be taken with several 
different weights and compared for 
consistency. 

We believe that urgent tonometry 
in patients sustaining orbital trauma 
yields useful diagnostic information. 
Patients who have normal and equal 
intraocular pressures are at low risk 
for ocular injury. This is demon- 
strated by the negative predictive val- 
ue of 92% shown in this study. Con- 
versely, an intraocular pressure 
greater than 22 mm Hg or an intero- 
cular pressure difference of 3 mm Hg 
or greater is predictive of ocular inju- 
ry. Using these values, tonometry is a 
sensitive screening test for ocular 
injury. No statistically valid conclu- 
sions can be made regarding the spe- 
cific types of ocular injury the test is 
or is not predictive of; however, this 
fact does not limit the test’s predictive 
value. Judging from the wide variety 
of ocular injuries this test did predict, 
it would appear that it is an indirect 
indicator of the magnitude of the blow 
to the orbit and its contents, thus 
predictive of ocular injury in general. 
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There was only one false-negative test 
result. In that particular case, the 
patient had sustained a hyphema, 
which should be detectable by a non- 
ophthalmologist. Increased suspicion 
for ocular injury based on abnormal 
tonometric findings is warranted 
until the absence of ocular injury is 
established. While ophthalmologic 
evaluation is prudent in all cases of 
maxillofacial trauma, the presence of 
the abnormal tonometric values 
defined in this study indicates the 
need for heightened awareness of 
occult ocular injury. 

In conclusion, orbital fractures car- 
ry a high risk of ocular injury, espe- 
cially nasoethmoid complex fractures, 
traumatic telecanthus, Le Fort II or 
III fractures, and orbital blow-out 
fractures. There is a higher frequency 
of ocular injuries found when oph- 
thalmologic consultation is obtained, 
and, without careful ophthalmologic 
examination, many ocular injuries are 
missed. Intraocular pressure, when 
measured shortly after the injury, is a 
sensitive screening test for ocular 
injury. Based on this study, an ocular 
injury should be suspected if the pres- 
sure in either eye is greater than 22 
mm Hg or if the pressure difference 
between eyes is greater than or equal 
to 3 mm Hg. 
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Extension of Neuromuscular Pedicles and 
Direct Nerve Implants in the Rabbit 


George S. Gading, Jr, MD; Charles W. Cummings, MD; Don A. Bright 


@ Extension of neuremuscular pedi- 
cles and direct nerve implants was inves- 
tigated in ten rabbits. All rabbits under- 
went facial nerve resection bilaterally. In 
five rabbits a neuromuscular pedicle, 
based on the ansa cervicalis nerve, was 
implanted into the denervated mentalis 
muscle unilaterally. On the opposite side, 
reinnervation was attempted using a neu- 
romuscular pedicle with an interposed 
nerve graft. in the other five rabbits, rein- 
nervation was attempted using a direct 
nerve impiant on one side and a direct 
nerve implant extended with a nerve graft 
on the opposite side. Evoked electromyo- 
graphic muscle tension and histologic 
studies were used to evaluate reinnerva- 
tion. Functional neurcmuscular units were 
consistently produced with neuromuscu- 
lar pedicles, direct nerve implants, and 
extended direct nerve implants, while 
extended neuromuscular pedicles failed 
to produce detectable reinnervation. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:2 17-223) 
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| oier pim: of paralyzed muscles 
of the face and larynx hes been 
performed experimentally using a 
neuromuscular pedicle (NMP) and a 
direct nerve implant (DNI)! (8. Hall, 
MD, R. E. Trachy, MD, and ©.W.C., 
unpublished data, 1986). There is good 
evidence that reinnervation occurs 
with the NMP procedure.’ Despite 
this, reinnervation with an NMP pro- 
cedure has had varied results clinical- 
ly.” Use of the NMP and DNI for 
reinnervation of paralyzed facial mus- 
cles in the rabbit, however, has been 
uniformly successful in our laborato- 
ry! (S. Hall, MD, R. E. Trachy, MD, 
and C.W.C., unpublished data, 1986) 
and in others.** Application af these 
techniques with electronic pacing 
devices is an area of investigation®'® 
that could further increase their use- 
fulness. 

A disadvantage of these reimnerva- 
tion techniques based on the ansa 
cervicalis nerve is the inability to 
reach the muscles of the upper third 
of the face. Increasing the length of an 
NMP and a DNI with autologous 
nerve grafts could be of benefit in this 
situation. Increased length and an 
anastomosis, however, would be 
expected to prolong nerve regenera- 
tion. Any additional fibrosis at the 
site of implantation occurring during 


this time or a loss of regenerating 
nerve fibers at the anastomosis could 
hinder reinnervation. 

In the present investigation, autolo- 
gous nerve grafts are used to extend 
the length of the NMP and DNI in the 
rabbit model. The effeetiveness of this 
manipulation is assessed by evoked 
electromyography (EMG) and tension 
measurements. Histologic examina- 
tion of the reinnervation unit is used 
to study the effect of the anastomosis 
and fibrosis at the implantation site. 


MATERIALS AND METHODS 
Materiais 


Ten adult New Zealand white rabbits 
were studied. Half the rabbits were se- 
lected to undergo an NMP procedure on 
one side and an NMP extended with a graft 
(NMP+G) on the opposite side. The other 
rabbits underwent a DNI procedure on one 
side and a DNI extended with a graft 
(DNI+G) on the other side (Fig 1). The 
resected portion of the facial nerve served 
as the graft material. 


Operative Procedure 


Anesthesia was induced with an intra- 
muscularly administered mix of ketamine 
(35 mg/kg) and xylazide (Rompun) (5 mg/ 
kg) and maintained with halothane after 
intubation. The lower face and cervical 
region were shaved and washed with a 
povidone-iodine (Betadine) solution. Sur- 
gery was performed under sterile condi- 
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tions. A segment of facial nerve was 
excised through a preauricular incision 
that was closed with 3-0 vicryl and 4-0 
nylon sutures. This procedure was re- 
peated on the opposite side, producing 
facial paralysis bilaterally. The strap mus- 
cles were then exposed through a midline 
cervical incision. 


Neuromuscular Pedicle 


In animals undergoing an NMP proce- 
dure, the ansa cervicalis nerve was traced 
to its insertion into the sternothyroid mus- 
cle, where a 2-mm cube of muscle was 
excised with the attached nerve. The NMP 
was transferred to the ipsilateral mentalis 
muscle and sutured in place with two 10-0 
nylon sutures. On the opposite side, an 
NMP was similarly harvested and subse- 
quently was divided proximal to the 
attached muscle cube. A 2- to 3-cm section 
of facial nerve was placed between the cut 
ends of the NMP and sutured in place with 
10-0 nylon sutures. The NMP+G thus 
required two neurorrhaphies. The NMP+G 
was then transferred to the ipsilateral 
mentalis muscle and secured with two 10-0 
nylon sutures. The wound was closed with 
4-0 vicryl sutures in the subcutaneous lay- 
ers and 4-0 nylon sutures in the skin. 


Nerve Implant 


In animals undergoing the DNI proce- 
dure, the ansa cervicalis nerve was tran- 
sected at its entrance into the sternothy- 
roid muscle. The nerve was then trans- 
ferred to the ipsilateral mentalis muscle 
where it was secured with a pair of 10-0 
nylon sutures. A DNI was similarly har- 
vested on the opposite side. The DNI was 
then extended by suturing in place a 2- to 
3-cm segment of resected facial nerve at its 
distal end with a 10-0 nylon suture (single 
anastomosis). The DNI +G was trans- 
ferred to the mentalis muscle opposite the 
DNI and secured with 10-0 nylon sutures. 
The wound was closed as in animals that 
underwent NMP procedures. Sutures were 
removed in all animals by the seventh day 
postoperatively. 


Detection of Reinnervation 


Following the initial procedure, the rab- 
bits were examined for evidence of rein- 
nervation once a week. The animals were 
lightly anesthetized with an intramuscu- 
larly administered mix of ketamine and 
xylazide. Strap muscle activity (and, there- 
fore, ansa cervicalis nerve activity) was 
induced by allowing the rabbit to breathe 
against an obstructed nasal airway pro- 
ducing maximal inspiratory effort. Move- 
ment of the lower lip in concert with 
inspiratory effort was considered evidence 
of reinnervation on the side of the observed 








Fig 1.—Reinnervation procedures performed. NMP indicates neuromuscular pedicle; NMP + G, 
neuromuscular pedicle extended with facial nerve graft; DNI, direct nerve implant; and DNI + G, 
direct nerve implant extended with facial nerve graft. Arrows indicate position of facial nerve 
grafts. Note second anastomosis in NMP + G. 


motion. The time to reinnervation was 
recorded for each procedure. 


EMG 


A final analysis of reinnervation was 
performed ten weeks after the initial pro- 
cedure, except in one animal (DNI/ 
DNI + G) examined at nine weeks. Anes- 
thesia was induced and maintained with 
an intramuscularly administered mix of 
ketamine and xylazide. Surface EMG elec- 
trodes were placed on the skin over the 
mentalis muscle and a nearby ground. The 
animal was allowed to breathe against an 
obstructed nasal airway, and the EMG 
activity was recorded on a Brush recorder 
(Type E-100D, model No. 200, Gould Inc, 
Rolling Meadows, Ill). 

The mentalis muscle and the reinnervat- 
ing unit were then exposed bilaterally 
through a midline cervical incision. A pair 
of EMG hook electrodes (Teflon-coated 
stainless steel, 0.8 mm in diameter) were 
placed in each mentalis muscle and con- 
nected to an amplifier (No. 2140, model 2, 
Data Inc, Fort Collins, Colo) and moni- 
tored with an oscilloscope (type 565, Tek- 
tronix Inc, Beaverton, Ore). The reinnerva- 
tion unit was stimulated with a bipolar 
electrode attached to a current stimulus 
isolator (No. BSI-2, BAK Inc, Rockville, 
Md) triggered by a stimulator (SD9, Grass 
Manufacturing Co, Quincy, Mass). Evoked 
EMGs were recorded on a signal averager 
(model NTE1170, Nicolet, Madison, Wis). 

Each extended reinnervation unit 
(NMP +G or DNI + G) was evaluated by 
applying a stimulus first proximally and 
then distally to the proximal neurorrha- 
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phy (the distal site being closer to the 
reinnervated mentalis muscle). The DNI 
and NMP units were also stimulated at 
equivalent proximal and distal positions. 

A stimulus threshold for evoked EMGs 
was determined for each reinnervation 
unit. A series of 32 evoked EMGs was 
recorded on the signal averager at ten 
times stimulus threshold or 10 mA (which- 
ever was less). The results were stored ina 
computer (Digital Equipment Corp, May- 
nard, Mass), and an area under the curve 
was calculated. 


Muscle Tension 


The EMG hook electrodes were then 
removed, and the mentalis muscle inser- 
tion into the skin was dissected from the 
surrounding skin. A small loop of 4-0 nylon 
was placed at the muscle insertion and 
attached to a strain gauge and microma- 
nipulator. Output from the strain gauge 
was recorded on the signal averager and 
stored in the computer. Recordings were 
made of evoked muscle responses from a 
single (5 mA, 0.01-s duration) and tetanic 
(5 mA, 0.01-s duration, 200 Hz) stimulus 
from both proximal and distal sites. 
Twitch responses were analyzed for area 
under the curve, while both twitch 
response and tetany were analyzed for 
maximum amplitude. Data were analyzed 
using a single-factor factorial analysis of 
variance with a Fisher’s protected least- 
significant-difference test. 


Histologic Examination 


After completion of physiologic testing, 
the mentalis muscle was excised and its 
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Table 1.—Time to Reinnervation* 


Time, wk 
a re rr 
Average Range 









Operation 





*DNI indicates direct nerve implant; DNI + G, 
direct nerve implant extended with facial nerve graft; 
NMP, neuromuscular pedicle; NMP + G, neuromus- 
cular pedicle extended with facial nerve graft; ques- 
tien mark, unknawn. 


length, width, amd thiekness were record- 
ed. The reinnervating unit and mentalis 
muscle were ‘hen placed in paraformalde- 
hyde. The site of insertion of the reinner- 
vating unit and a separate portion of the 
mentalis muscle were dehydrated and 
embedded in paraffin. Sections (15 um) 
were cut, mounted, anc stained with hema- 
toxylin-eosin or periodic acid-Schiff. Sec- 
tions of the nerve were placed in osmium 
and 2% uranyl acetate, dehydrated, and 
embedded im Polybed (Polyscience Inc, 
Warington, Mass). Sections (1 um) were 
cut and stained with toluidine blue O. 


RESULTS 
Surgical Results 


All ten rabbits survived the opera- 
tive procedure. One rabbit developed a 
neck abscess on the site of a DNI 
procedure, which was drained and 
which subsequently healed without 
further complication. At the time of 
reexploration, there was moderate 
scar formation at the implantation 
site. In all cases, however, the reinner- 
vating unit could be identified and 
stimulated. 


Return of Function 


Activity of the mentalis muscle was 
seen with respiration against nasal 
obstruction inall muscles receiving an 
NMP or DNI + G and in four of five 
muscles receiving a DNI. The failed 
DNI procedure wag in the rabbit with 
an abscess. A weak-response was seen 
in two of the five museles that under- 
went an NMP + G procedure. Time to 
return of detectable function is shown 
in Table 1. The NMP procedures 
showed the shortest average regener- 
ation time, four to 4.5 weeks. Lip 
movement-with nasal obstruction was 
seen in the DNI group at four to six 
weeks anc in the DNI + G group at 
seven to 8.5 weeks. The two NMP + G 
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Fig 2.—Representative recordings from surface electromyographic electrodes with maximal 
respiratory effort. DNI indicates direct nerve implant; DNI + G, direct nerve implant extended with 
facial nerve graft; NMP, neuromuscutar pedicle; and NMP + G, neuromuscular pedicle extended 


with facial nerve graft. 





Table 2.—Average EMG Area Under the Curve* . 


Average EMG Area Under the Curve, mV/st 





———.+__——_—™. sas I 8989890909090 00, 


Distal 


Proximal 


DNI 261 298 (+423 030) 43 278 (+77 814) 


DNI + G 


111900 (+ 103 148) 


73612 (+ 100314) 


NMP 246 864 (+ 241 966) 143 107 (+.126 750) 


NMP + G 





25 145 (+ 69643) 


O (+0) 


*DNI indicates direct nerve implant; DNI + G, direct nerve’ implant extended with facial nerve graft; EMG, 
electromyogram; NMP, neuromuscular pedicle; and NMP + G, neuromuscular pedicle extended with facial 


nerve graft. 
tStandard deviation shown in parentheses. 


procedures with a detectable return 
showed weak responses at ten weeks. 


Surface EMG 


Recordings that provided an esti- 
mate of the muscle activity generated 
by the reinnervating unit with physio- 
logic stimulation were made at the 
final experiment. Figure 2 shews rep- 
resentative recordings of EMG trac- 
ings during respiration against a 
nasal obstruction. Increased activity 
was seen in the reinnervated muscle 
with inspiratory effort. All muscles 
having undergone a reinnervation 
procedure demonstrated an increased 
EMG response with inspiration with 
this method, except for two muscles 
that underwent an NMP +G proce- 
dure. The maximum amplitude of the 
EMG tracings, however, was greater 
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in muscles that underwent NMP, DNI, 
and DNI + G procedures than in those 
that underwent the NMP + G proce- 
dure. 


Evoked EMG 


Recordings were obtained proxi- 
mally and distally in all reinnervation 
units, with the exception of one DNI 
procedure (Table 2). Figure 3 shows 
the average area under the curve of 
the evoked EMG with proximal and 
distal stimulation for the four rein- 
nervation procedures. A statistically 
significant difference among the 
groups was not seen with these mea- 
surements. The NMP and DNI proce- 
dures with both proximal and distal 
stimulation had area-under-the-curve 
values that were roughly equivalent, 
with the DNI + G values being less. 
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Fig 3.—Average area under curve (AUC) of evoked electromyogram response from proximal and 
distal stimulation sites. DNI indicates direct nerve implant; DNI + G, direct nerve implant extended 
with facial nerve graft; NMP, neuromuscular pedicle; and NMP + G, neuromuscular pedicle 
extended with facial nerve graft. Error bars represent SE of data. 


Table 3.— Average Evoked Tension * 


Tetanic Stimulust Single Stimulust 
ťa o I onI 
Maximum Response, Maximum Response, 
g/cm? g/cm? AUC, mV/s 
eg ss ee nn 070°, 0K \.\\“7[ 
Distal Proximal Distal Proximal Distal Proximal 


15.9 (+48.7) 14.7 (+9.8) 1.69(+0.96) 1.54(+0.86) 148(+74) 263 (+335) 
7.5(+4.9) 13.9(+6.0) 0.88(+1.17) 2.24(+2.42) 79(+114) 198 (+209) 
27.6 (+24.0) 19.7(+8.3) 6.20(+6.86) 2.15(+1.94) 410(+536) 164 (+ 152) 
7.2(+12.0) 0.0(+0.0) 0.09(+0.19) 0.00 (+0.0) 6 (+ 13) O (+0.0) 


Operation 








NMP + G 


* AUC indicates area under the curve; DNI, direct nerve implant; DNI + G, direct nerve implant extended with 
-facial nerve graft; NMP, neuromuscular pedicle; and NMP + G, neuromuscular pedicle extended with facial 
nerve graft. 
tStandard deviation shown in parentheses. 


[A Distal 


Tension, g/cm? 


Ff Proximal 


Operation 


Fig 4.—Maximum evoked tension with a single stimulus from proximal and distal stimulation sites. 
DNI indicates direct nerve implant; DNI + G, direct nerve implant extended with facial nerve graft; 
NMP, neuromuscular pedicle; and NMP + G, neuromuscular pedicle extended with facial nerve 
graft. Error bars represent SE of data. 
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The NMP + G procedure had a mini- 
mal response with distal stimulation 
and no response with proximal stimu- 
lation. 


Muscie Tension 


The maximum evoked tension with 
a single proximal or distal stimulus 
(Table 3) is shown in Fig 4. The DNI, 
NMP, and DNI + G groups were com- 
parable in reference to the maximum 
evoked tension and area under the 
curve of the muscle response. The 
NMP + G group showed only a mini- 
mal response in one of five reinner- 
vating units with distal stimulation 
and no response with proximal stimu- 
lation. Evoked tension with proximal 
stimulation of the NMP + G was sig- 
nificantly less than that for the 
DNI + G (P < .01) and NMP (P <.01). 
Examination of the area under the 
curve of the evoked response with a 
single stimulus showed a similar pat- 
tern. A significant difference was 
present between the DNI and 
NMP + G procedures with proximal 
stimulation (P < .05). 

The average maximum tension cre- 
ated with repeated stimuli to produce 
tetanic contractian is shown in Fig 5. 
With distal stimulation, some re- 
sponse was seen in the NMP +G 
group, although significantly less 
than in the other groups. Once again, 
proximal stimulation produced no 
response in the NMP + G group. No 
significant differences were seen 
between and among the four groups 
with this measurement. 


Histologic Findings 


The average grass dimensions of the 
recipient mentalis museles were 
20X6X3 mm, with little difference 
seen between and among the four 
groups. Histologic examination of the 
muscles also revealed similar staining 
characteristics with periedie acid- 
Schiff and hemataxylin-eosin. 

Histologic examination of the 
implantation site was unable to dem- 
onstrate a difference in the fibrotic 
reaction surrounding the reinnerva- 
tion unit in any of the procedures. In 
the NMP procedure, however, the 
muscle portion of the pedicle did 
remain viable due to transfer of an 
artery and vein with the nerve. In this 
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Fig 5.—Maximum tension with tetanic stimulus from proximal and distal stimulation sites. DNI 
indicates direct nerve implant; DNI + G, direct nerve implant extended with facial nerve graft; 
NMP, neuromuscular pedicle; and NMP + G, neuromuscular pedicle extended with facial nerve 


graft. Error Ears represent SE cf data. 





Fig 6.—Cross section of facial rerve graft placed in neuromuscular pedicle extended with facial 
nerve graft (foluidine blue O, original magnification X 100). 


group, fibresis occurred at the edge of 
the pedicle With the NMP + G proce- 
dure, the muscle did not survive, and 
fibrosis extended to the nerve portion 
of the implant. 

Seetions from the ansa cervicalis 
nerve employed in the NMP and DNI 
and in the proximal pertion of the 
NMP + G and DNI +G were equiva- 
lent. Evidence of degeneration was 
present, but many myelinated fibers 
were present, consistent with nerve 
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regeneration. Figure 6 shows a cross 
section from the graft placed in an 
NMP + G. Multiple regenerating my- 
elinated nerve fibers are seen in the 
graft, although less than in an intact 
facial nerve. Similar findings were 
seen in the grafted portion o the 
DNI + G. Cross sections of the ansa 
cervicalis nerve from the distal por- 
tion of an NMP + G are shown in Figs 
7 and 8. The nerve in Fig 7 contains 
very few myelinated fibers and is 
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characteristic of four of five NMP + G 
procedures. One NMP + G procedure 
did show evidence of regenerating 
myelinated nerve fibers distal to the 
graft (Fig 8). 


COMMENT 


The return of muscle function with 
the NMP and DNI procedures is in 
agreement with other articles that 
reported experiments with the rabbit 
model. Meikle et al' found reinnerva- 
tion with the DNI procedure to 
produce results similar to the NMP 
procedure when evaluated by evoked 
EMG and muscle tension. They felt it 
probable that the NMP contained cut 
nerve endings that acted in a fashion 
similar to that of a DNI. 

Extension of the NMP and DNI 
with a nerve graft results in major 
differences between the two proce- 
dures. In order to maintain the distal 
muscle pedicle of the NMP, the graft 
must be inserted in the midportion of 
the reinnervating unit. This requires 
that two neurorrhaphies be per- 
formed if the NMP+G is to be 
created from a single motor nerve. 
The autologous nerve graft, however, 
can be placed at the distal end of a 
DNI and can be implanted into the 
recipient muscle. This provides a sim- 


sis. | 
Reinnervation with an NMP +G 
procedure faces additional problems. 
First, the possibility of transferring 
intact neuromuscular units is pre- 
vented in the NMP + G procedure by 
the presence of a graft. Second, the 
devascularized muscle at the implan- 
tation site could further inhibit rein- 
nervation. 

The excised facial nerve was used 
for the graft in order to limit the 
neural deficit imposed on the animal. 
To reduce the size difference between 
the ansa cervicalis nerve and the 
graft, the buccal branch was used 
instead of the facial nerve trunk. 
Despite this, the graft diameter was 
larger than that of the ansa cervicalis 
nerve. This resulted in a potential 
disadvantage at the distal anastomo- 
sis of the NMP + G, ie, going from a 
larger to a smaller conduit. 

The time to reinnervation is consis- 
tent with the results obtained previ- 
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ilar extension with one less anastomo- . 
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ously (S. Hall, MD, R. E. Trachy, MD, 
and C.W.C., unpublished data, 1986). 
Reinnervation in their study occurred 
at three to four weeks with the NMP 
procedure and at four to five weeks 
with the DNI procedure. The earlier 
return of measurable function with 
the NMP procedure could be due to 
leaving some neuromuscular units 
intact and resultant nerve sprout- 
ing.''? The longer time to reinnerva- 
tion with the DNI + G procedure was 
expected due to the increased length 
and the presence of an anastomosis. 
The delay in regeneration with the 
DNI + G procedure could allow scar- 
ring to increase to the point of block- 
ing the formation of neuromuscular 
units. This was not confirmed in this 
study either by histologic examina- 
tion of the implantation site or by 
physiologic measurement. 

Reinnervation with the NMP + G 
procedure takes even longer (at least 
ten weeks). A physiologic effect of 
fibrosis at the implantation site could 
not be evaluated. 

Extension of the DNI with an autol- 
ogous nerve graft resulted in a func- 
tional neuromuscular unit. No signifi- 
cant difference was consistently seen 
between and among the NMP, DNI, 
and DNI +G procedures, but the 
number of rabbits used is inadequate 
to conclude that the procedures are 
equivalent. Results of evoked EMG 
and muscle tension measurements 
from both distal and proximal stimu- 
lation show a tendency for the NMP 
procedure to have a superior result 
compared with the DNI + G proce- 
dure. A significant difference might 
be seen with a larger data sample. 

Proximal rather than distal stimu- 
lation of the pedicle probably repre- 
sents reinnervation more accurately 
due to a decreased chance for direct 
stimulation of muscle fibers. When 
proximal stimulation alone is consid- 
ered, the results of the DNI + G pro- 
cedure are closer to those seen with 
the DNI and NMP procedures. The 
DNI + G procedure appears to result 
in a neuromuscular unit with no more 
than a minimal sacrifice in function 
compared with the results of the NMP 
and DNI procedures. 

Data suggestive of reinnervation 
were obtained in three of five 





Fig 7.—Cross section through ansa cervicalis nerve in extended neuromuscular pedicle distal to 
facial nerve graft. Note absence of regenerating myelinated nerve fibers (toluidine blue O, original 


magnification X64). 





Si 


Fig 8.—Cross section through ansa cervicalis nerve in extended neuromuscular pedicle distal to 
facial nerve graft with evidence of regenerating myelinated nerve fibers (toluidine blue O, original 


magnification X64). 


NMP + G procedures performed. The 
time to reinnervation would have been 
estimated at ten weeks in the two 
muscles that had movement after 
undergoing an NMP + G procedure. 
This movement was weak and seen 
just prior to the terminal experiment. 
Surface EMG recordings showed mus- 
cle activity with forced respiration 
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after three NMP + G procedures, and 
distal stimulation of the pedicle dem- 
onstrated a response in one procedure. 
No measurable response, however, 
occurred with proximal pedicle stimu- 
lation after an NMP + G procedure. 
The lip movement and surface EMG 
recordings could have occurred with 
cross-innervation from the side oppo- 
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site that receiving the NMP. Distal 
pedicle stimulation could have af- 
fected muscle fibers directly. Only 
stimulation of the preximal portion of 
the pedicle avoids these opportunities 
for a false-positive result. Thus, the 
lack of response with proximal stimu- 
lation leads us to conclude that no 
firm evidence of reinnervation was 
obtained. 

Histologic examination of the rein- 
nervating units gives an indication of 
the status of the regenerating fibers. 
The portions of the reinnervating 
units containing the facial nerve 
grafts in the rabbits that underwent 
the NMP +G and DNI+G proce- 
dures demonstrated regenerating 
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nerve fibers. This indicates that the 
first anastomosis from the smaller 
ansa cervicalis nerve to the facial 
nerve branch graft did not prevent the 
NMP + G from functioning. This is 
further supported by the functional 
reinnervation seen in the DNI+G 
procedures. 

The near absence of regenerating 
myelinated fibers in the distal ansa 
cervicalis nerve portion in four of the 
five NMP +G procedures is consis- 
tent with the lack of physiologic evi- 
dence of reinnervation. Whether the 
regenerating fibers were blocked at 
the second anastomosis or would have 
continued on, as occurred in one pro- 
cedure, cannot be determined. 
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Extension of the DNI with an autol- 
ogous nerve graft has been demon- 
strated in this study to produce a 
functional reinnervation unit in the 
rabbit model. We are unable to con- 
clude that an NMP extended with an 
autologous nerve graft would fail. But 
it appears that the NMP +G proce- 
dure would show a greater delay in 
reinnervation and lose any advantage 
of the muscular pedicle. The DNI + G 
procedure appears to be the more 
favorable technique for future investi- 
gation. 
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Clavicular Division Technique 


A New Approach for Lengthening the Pectoralis Flap 


M. Sean Freeman, MD; J. Regan Thomas, MD; Jeff A. Zipper, MD 


@ Complications associated with using 
the pectoralis major myocutaneous flap 
increase significantly when a portion of 
the paddle is randomized and/or the flap 
is closed under tension. The clavicular 
division technique was devised to 
increase the length of the flap to help 
alleviate this problem. Thirty pectoralis 
major muscle flaps were dissected in 
fresh cadavers, using the clavicular divi- 
sion technique. The length of the flap 
after transposition was measured and 
recorded before and after clavicular divi- 
sion. The distance from the sternal notch 
to the clavicular division point was also 
recorded. The average gain in length was 
found to be 2.9 cm, with a range of 0.5 cm 
to 6.5 cm. The clavicular division tech- 
nique has been used since in five pa- 
tients. The increase in length has allowed 
us to discard some or all of the random 
portion of the flap. We advocate the use 
of this procedure on any patient where 
the surgeon is concerned about the viabil- 
ity of the random portion of the flap 
and/or when it is felt that the tension on 
the suture line is excessive. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:224-227) 


mmediate reconstruction of large 
defects in the head and neck 
region have been accomplished over 
the last decade by use of the pectoralis 
major myocutaneous flap (PMMF). 
In 1968, Hueston and McConchie! 
made use of a PMMF for repair of an 
anterior chest wall defect. In 1979, 
Ariyan’ and Biller et al’ were the first 
to describe use of the PMMF in head 
and neck reconstruction. Theogaraj et 
alt utilized the PMMF for secondary 
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reconstruction of the hypopharynx 
and cervical esophagus in patients 
with postsurgical stricture. Withers 
et al’ reported the use of the PMMF 
for both resurfacing of the cheek and 
upper neck and immediate one-stage 
reconstruction of hypopharyngeal and 
esophageal defects. Magee et alf used 
the PMMF to carry bony segments for 
use in mandibular reconstruction. 

The PMMF is clearly the mainstay 
procedure for surgical reconstruction 
of the head and neck. It provides the 
following: (1) an excellent blood sup- 
ply to skin and muscle; (2) large 
amounts of skin and muscle to cover 
defects and provide bulk; (3) enough 
length to cover most excisional 
defects; (4) decreased morbidity by 
using a single-stage procedure; and (5) 
primary closure of the donor site. The 
PMMF, however, is not without its 
complications. Mehrohof et al’ experi- 
enced a complication rate of 54% ina 
series of 36 patients. These complica- 
tions included total flap necrosis, par- 
tial flap necrosis, orocutaneous fistula 
formation, suture line separation, and 
hemorrhage. 

A review of the surgical literature 
indicates that many of the complica- 
tions seen with the PMMF are second- 
ary to randomization of the distal 
part of the flap and/or excessive ten- 
sion at the suture line. Therefore, the 
purpose of this study was to deter- 
mine to what advantage division of 
the clavicle may have on the length of 
the PMMF. In addition, theoretically 
there may be some compression of the 
pedicle itself when pulled excessively 
over an unforgiving clavicle. To ascer- 
tain whether or not this maneuver 
would help the head and neck surgeon 
gain extra length, the length of the 
PMMF following transposition was 
measured before and after clavicular 
division. 

ANATOMY 


The pectoralis major muscle is a 
large fan-shaped muscle that covers 
the anterior chest wall. This muscle 
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has an extensive origin, including (1) a 
clavicular head from the anteriome- 
dial aspect of the clavicle; (2) a sterno- 
costal head from the anterior surface 
of the sternum and adjacent upper six 
costal cartilages; and (3) a small 
abdominal head arising from the apo- 
neurosis of the external abdominal 
oblique muscle (Fig 1). Muscle fibers 
of the clavicular head course trans- 
versely and create the anterior lamina 
of the pectoralis tendon. The muscle 
fibers of the sternocostal head course 
obliquely to form the posterior lamina 
of the tendon. The tendon then inserts 
into the lateral lip of the intertuber- 
cular groove of the humerus. 

Blood supply to the pectoralis major 
muscle is from the pectoral branch of 
the thoracoacromial artery, with 
minor contributions from the lateral 
thoracic artery and perforating 
branches of the anterior intercostal 
arteries. The thoracoacromial artery 
arises from the second portion of the 
axillary artery. It then pierces the 
claviculopectoralis fascia at the upper 
border of the pectoralis minor muscle 
and divides into its four branches, 
acromial, deltoid, clavicular, and pec- 
toral. The pectoral branch is the larg- 
est branch. It courses on the under- 
surface of the pectoralis major muscle 
and ultimately forms an anastomosis 
with the intercostal perforating arte- 
ries and lateral thoracic arteries. 


MATERIALS AND METHODS 


Fresh cadaver specimens were used for 
dissection. The skin and subcutaneous tis- 
sue were sharply dissected via a Y-shaped 
incision from lateral clavicle to sternum 
and then extended down the midline. The 
pectoralis muscle was carefully severed 
from its attachments, starting distally 
with the small abdominal oblique and 
working cephlad until the pectoralis mus- 
cle was attached only to the clavicle. In this 
way, inadvertent damage to the pedicle 
was avoided. All nerves, which number 
anywhere from four to ten, with an aver- 
age of five to six, were severed.* The pedicle 
was then identified and excess muscle 
excised, leaving 2 cm of muscle on either 
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Fig 1.—Origin and insertion of pectoralis 
major muscle. 


side of the pedicie, distally extending in a 
fan shape. 

The periosteum of the clavicle is incised 
superiorly at the area where the pedicle 
and muscle are underneath. Periosteal ele- 
vators are used to free up the periosteum 
circumferentially (Fig 2). Then, using a 
malleable retractor to hold the periosteum 
and subclavius muscle down and protect 
the underlying vessels, a Gigli saw or 
sagittal saw is used to divide the clavicle to 
allow free rotation of the flap above the 
clavicle (Fig 3). The subclavius muscle is 
then cut and pushed medially and lateral- 
ly, as is the periosteum and claviculopecto- 
ral fascia (Figs 4 and 5). 

Following transposition of the pedicle, 
the clavicle is reapproximated with 24- 
gauge wire using two to four drill holes 
(Fig 6). The periosteum is reapproxi- 
mated. 

In this example using a cadaver, it can be 
seen that we gained 2.0 mm in length after 
transposition (Figs 7 through 9). 

The age, sex, height, and weight of the 
cadaver were recorded. The following vari- 
ables were measured: (1) length of the 
PMMF before clavicular division; (2) 
length of the PMMF after clavicular divi- 
sion; and (3) distance from sternal notch to 
clavicular division. 


RESULTS 


Table 1 lists several characteristics 
of the cadavers dissected. There were 
15 cadaver dissections with 30 PMMF's 
raised and clavicular division tech- 





Fig 2.—Clavicle with periosteum incised and 
elevated. Straight arrow points to clavicle; 
curved arrows, elevated periosteum. 
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Fig 4.—Divided clavicle. Curved arrow points 
to subclavius muscle that has been dissected 
out with clamp. Clamp lies over pectoralis 
major myocutaneous flap. 


niques performed. Most of the cadav- 
ers were male. The average age (55 
years) and weight (76.3 kg) are 
approximately what would be ex- 
pected in the typical head and neck 
surgical patient. The average height 
(1.7 m) is somewhat less than what 
would be expected; however, since the 
measurement we are interested in is a 
relative one, this should not affect the 
findings. The bodies used as cadavers 
had to have been dead within six 
hours of the dissection in order to 
qualify for the study and have no 
head, neck, or chest injuries. 

Table 2 lists a summary of the data 
obtained from the study. The distance 
from the sternal notch to the clavicu- 
lar division point could actually be 
redescribed as the distance from the 
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Fig 3.—Small arrow points to markings on 
clavicle where it is to be divided. Pedicle is 
protected with a malleable retractor. Large 
arrow shows pectoralis major myocutaneous 
flap. 





Fig 5.—Retractor is pulling base of pectoralis 
major myocutaneous flap medially. Small 
curved arrows show vessels penetrating flap. 
Blunt instrument is holding up claviculopecto- 
ral fascia between two closed straight arrows. 
Open arrow is pointing at clavicle. 





Fig 6.— Open arrow points to reapproximated 
clavicle; curved solid arrow, subclavian artery 
and vein underneath clavicle; and open curved 
arrow, artery and vein within the pectoralis 
muscle. Pectoralis major myocutaneous flap 
and pedicle have been transposed under- 
neath clavicle. 
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Fig 7.—Pectoralis major myocutaneous flap has been transposed 
superiorly. Length is measured from muscle directly over clavicle up to 
superiormost aspect of muscle. This is demonstrated by rubber tubing 


shown between two curved areas. 





Fig 9.—Close-up of amount of length gained 
by division procedure. Gain in length is 
between two arrows. 





Table 1.—Characteristics of 
Cadavers Dissected 


Characteristic Value 









No. of cadavers 15 
No. of PMMFs 
dissected * 30 
M:F ratio 13:2 
Average age, y 55 
Average height, m 1.7 
(5 ft 7 in) 






Average weight, kg (Ib) 76.3 (168) 





*PMMF indicates pectoralis major myocutaneous 
flap. 


sternal notch to the area where the 
thoracoacromial artery pierces the 
claviculopectoral fascia, since it was 
at this point that the clavicle was 
divided. The other two categories in 
Table 2 simply show the length of the 
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Fig 8.—Clavicle has been cut (curved solid arrow) and pedicle 
transposed underneath (curved open arrow). Tubing cut to length of the 
precilavicular division flap is set on top of muscle as shown (between 


solid straight arrows). Muscle superior to top arrow is gain in length 


obtained. 


Table 2.—Summary of Data Obtained From Cadaver Study 


Average, 
Dimension * cm 


Distance from sternal notch 
to clavicular division 
point 

Length of PMMF before 
clavicular division 

Length of PMMF after 
clavicular division 


Table 3.—Results of Cadaver Study 


Gain in 
Length, cm 


Results 


Average 
Least 
Greatest 





PMMF before and after clavicular 
division. 

Table 3 demonstrates that the head 
and neck surgeon can anticipate gain- 
ing 2.9 cm of length, on the average, 
by using the clavicular division tech- 
nique. Note that, on one occasion, only 
0.5 em was gained, so that use of this 
technique does not guarantee the sur- 
geon the approximate 3 cm in extra 
length. However, 6.5 cm in extra 
length was achieved on another dis- 
section, indicating a range of 6.0 cm 
between the least gain and the great- 
est gain in length. These variables 
were found to be independent of each 
other, so the surgeon cannot antici- 
pate, based on the patient’s size, a 
greater or lesser gain in length using 
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Mode, 
cm 


16.2-28 


19.5-30 


the clavicular division technique. Cor- 
respondingly, whether the surgeon 
uses this technique on the patient’s 
right side or left side does not make a 
difference, since there was no statisti- 
cal difference between the gain in 
length on one side vs the gain in 
length on the other side. 


COMMENT 


Patients who require a PMMF for 
head and neck reconstruction have 
also frequently undergone a neck dis- 
section on the same side. Frequently, 
the 11th cranial nerve will have been 
severed along with the sternocleido- 
mastoid muscle, resulting in a degree 
of disability regarding shoulder func- 
tion. There are several reasons to 
believe that clavicular division will 
not add to this problem. First, in the 
five patients in whom this technique 
has been used, no subjective increase 
in shoulder dysfunction was noted. In 
addition, Lee and Loré’ recently 
described two patients in whom they 
resected the medial half of the clavicle 


Clavicular Division—Freeman et al 


SEI e ree ee ee 





a 


ular division may help in this regard 


Subclavius Muscle 


Pierces Clavipectoral Fascia 


; ~ — Clavicle 


\ ectoralis 
Yh bis cen 


i 


Pectoralis 
Minor Muscle 





Fig 10.—Thoracoacromial artery and vein lie approximately underneath clavicle and subclavius 
muscle. Extra length cemes from this hidden part of pedicle. 


and reported minimal functional 
deformity. Furthermore, Carnesale 
and Pitcock™ state that, in regard to 
the clavicle, “one end may be resected, 
or even the entire bone excised, with 
little loss of function.” 

From reading the above, one might 
surmise that if dividing the clavicle 
and reapproximatimg it causes little 
dysfunction, then why not simply 
resect:the clavicle? The reason for this 
is that the surgeon is removing the 
bony protection afforded by the clavi- 
cle for the subclavian and axillary 
arteries and accompanying veins. 
Also, removing the clavicle gives the 
head and neek caneer patient another 
deformity that is unnecessary. Last, it 
is the authers’ belief that a stable 
clavicie will cause significantly less 
shoulder dysfunction than a free- 
floating clavicle, especially when per- 
formed in conjunction with a radical 
neck dissection. 

Another question that should be 
addressed is why should the surgeon 
expect to gain extra length by this 
procedure. Looking at the sagittal 
view through the thoracoacromial 
trunk, one ean see more clearly the 
origins of the extra length (Fig 10). 
The subclavian artery and vein lie 
approximately underneath the clavi- 
cle, thereby allowing the surgeon to 


use this extra hidden part of the pedi- 
cle beneath the clavicle when the clav- 
icle is divided. 

Note that the surgeon must resect 
the subclavian muscle and incise the 
claviculopectoral fascia on either side 
of the thoracoacromial artery in order 
to achieve maximum elongation. 
These structures combine to form a 
tendinouslike band underneath the 
clavicle. When not incised, the pedicle 
will not be allowed to rotate into the 
neck, thereby decreasing the degree of 
increase in length achieved by using 
this technique. 

Besides adding extra length via this 
procedure, there are theoretical rea- 
sons to believe that using this tech- 
nique in selected patients may 
decrease subsequent morbidity. First, 
if the surgeon can increase the length 
of the flap, he may be able to decrease 
the random part of the flap, which 
may decrease the rate of partial flap 
necrosis. Furthermore, if the flap is 
closed under tension, gaining extra 
length by clavicular division may 
decrease the rate of suture line sepa- 
ration and orocutaneous fistulas. Ten- 
sion on the pedicle over an unyielding 
clavicle may also decrease venous 
return, which has been shown to con- 
tribute to partial and total flap necro- 
sis. Releasing this tension with clavic- 
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also. 

Since the cadaver study, the clavic- 
ular division technique has been used 
on five patients without complica- 
tions. We have found the principal 
indication to be in those patients in 
whom a significant portion of the flap 
needs to be randomized in order to 
allow closure. Following the elavicu- 
lar division technique, most or all of 
the random portion of the paddle was 
removed, and so far we have found no 
distal flap loss or wound breakdown. 
Albeit, as no attempt was made in the 
surgical cases to precisely measure 
the gain in length of the PMMF fol- 
lowing clavicular division, the impres- 
sion was that at least as much gain in 
length was achieved as in the cadav- 
ers. 

In conclusion, we believe that the 
clavicular division technique is a safe, 
effective technique for decreasing the 
random portion of the PMMF by 
increasing the length of the pedicle. 
More experience with this technique 
in the future will answer whether or 
not this will help in decreasing the 
morbidity associated with randomiza- 
tion of the PMMF. 
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SASMAS Suspension Rhytidectomy 


Rationale and Long-term Experience 


E. Gaylon McCollough, MD; Stephen W. Perkins, MD; Phillip R. Langsdon, MD 


@ Prudent surgeons who perform face- 
lifting operations continue to alter tech- 
niques to reduce morbidity and achieve 
lasting results. The philosophy and tech- 
nique herein described arose from the 
premise that suspension of the superficial 
musculoaponeurotic system (SMAS) sus- 
pends the skin-adipose unit (SA). In turn, 
suspension of the skin-adipose unit (SA) 
suspends the SMAS. When proper sus- 
pension is achieved, both systems func- 
tion in tandem as a single unit, ie, the 
SASMAS (skin-adipose superficial muscu- 
loaponeurotic system). The SASMAS 
technique has been performed in approx- 
imately 1200 patients with gratifying 
results and minimal complications. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:228-234) 


he written history of the face-lift 

operation dates back to the early 
1900s. Most of the early surgeons were 
European’®**»); Lexer (1910), von Hol- 
landen (1912), Joseph (1912), Morestin 
(1915), Passot (1919), De Martel and 
Bourguet (1921), and LaGarde and 
Madame Nöel (1928). 

As the procedure first developed, 
small strips of skin only were 
removed, and this “mini-lift” had only 
short-term benefits. 

Very little is known about the first 
surgeons who performed face-lift 
operations in America due to the pre- 
vailing Victorian attitude and the 
reluctance of most “reputable” sur- 
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geons to even admit that they were 
performing cosmetic surgery. Miller, 
of Chicago, was the premier American 
surgeon to publish on the subject. 
Indeed, many of the “greats of plastic 
surgery,” such as Gillies, Blair, Davis, 
Pierce, McIndoe, Mowlem, and Con- 
way, performed face-lifts but pub- 
lished only about reconstructive sur- 
gery. !(0585) 

In the search for better results, and 
as the techniques in anesthesia 
became safer, the surgeons became 
bolder. In an attempt to obtain better 
results, more and more aggressive 
undermining was performed. It was 
believed that this extensive under- 
mining was going to provide better 
immediate and more long-lasting 
results than the mini-lift described by 
the pioneers in rhytidectomy sur- 
gery. 

As one would expect, eventually 
radical skin undermining reached its 
“maximum” degree with bilateral flap 
communication. However, surgeons 
continued to search for ways to 
achieve results that they and their 
patients thought were worth the time, 
money, and risks involved in face-lift 
surgery. Realizing that undermining 
and stretching skin alone was not the 
answer, more attention was paid to 
the platysma by the following sur- 
geons from many parts of the world’: 
Millard (1968), Rees (1973), Skoog 
(1974), Guerrero-Santos (1974), Peter- 
son (1976), and Connell (1978). 

Guerrero-Santos* wrote, “The cur- 
rent idea that in order to correct 
cervico-facial flaccidity...wide un- 
dermining of skin flaps with upward 
pull is enough is anerror...thereisa 
need to posteriorly plicate the plat- 
ysma.” Without describing the details 
of each surgeon’s variation of tech- 
nique, each of the above surgeons who 
performed face-lifts began to include 
lifting and tightening the platysma 
along with tightening the skin of the 
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face and neck. The pendulum began to 
swing too far. An erroneous philoso- 
phy emerged that “more is better.” 

In 1976, Mitz and Peyronie‘ 
described the “superficial musculo- 
aponeurotic system” (SMAS). They 
demonstrated that a continuous sheet 
of facial tissues existed in the face and 
neck, connecting and enveloping the 
frontalis muscle with the facial ani- 
mation musculature and the platysma 
muscle in the neck. The fascia is dis- 
tinct from the parotid fascia and is 
quite dense in front of the ear. It 
becomes very attenuated as it courses 
anterior to the parotid gland. Fur- 
thermore, Mitz and Peyronie‘ estab- 
lished that “underneath the dermis, 
the SMAS is a continuous fibrous net 
sending several extensions out to the 
dermis.” McCollough and Lantz‘ 
stated, therefore, that “the SMAS 
comprises all of the attachments of 
the facial muscles to the skin.” 
McCollough’s philosophy arose from 
this premise that suspension of the 
SMAS suspends the skin-adipose unit 
(SA) and that, in turn, suspension of 
the skin-adipose unit (SA) suspends 
the SMAS. Thus, both systems function 
as a unit (SASMAS). 

Even before the anatomical work of 
Mitz and Peyronie in 1976, many 
prominent surgeons who performed 
face-lifts, such as Webster and col- 
leagues,*’ were beginning to “support 
the jowl” and neck tissues with vari- 
ous types of suspending sutures. In 
1960, Aufricht* recommended sutur- 
ing the tissues deep to the superficial 
fat of the face to get a better effect in 
the face- and neck-lifting than 
achieved by skin tightening alone. It 
is difficult to compare techniques 
because, in many instances, the mate- 
rial utilized was of a nonpermanent 
nature, was limited to the posterior 
border of the platysma, and did not 
incorporate the preparotid portion of 
the SMAS. Skoog®"' observed the ana- 
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Table 1.—Majar Hematomas* 


No. of Incidence, 
Cases % 














McGregor and 

Greenberg, 38'837 

1971, 1972 524 8.0 
Webster and 

Cohen,** 1983 221 0.9 
Pitanguy and 

Ceravolo,*® 1981 1600 5.5 
Rees,*° 1978 806 2.9 
Baker et al, '® 

1977, and 

Gordon,” 1978 
Owsley,2* 1977 


* Data from Rees 1798.40 and Baker. '8 












tomical relationshm of the SMAS to 
the dermis and realized that extensive 
undermining of the skin was destroy- 
ing these fibrous septa from the 
SMAS to the dermis. He, therefore, 
advocated raising a much shorter skin 
flap, undermining deep to the SMAS, 
advancing it posterosuperiorly, and 
imbricating this layer. (For the pur- 
poses of clarificatien, we would like to 
define the meaning of imbrication vs 
plication of the SMAS. We will use 
Webster and assaciates’*" descrip- 
tion that to plicat the SMAS is to 
fold it over on itse f and to suture it. 
To imbricate the SMAS is to cut it, 
undermine it, slice it over deeper 
structures, and trim the overlapping 
segment before suturing the new ends 
together. This is ir contradistinction 
to the definition of the same by Baker 
and Gordon" in a current article and 
textbook on Surgical Rejuvenation of 
the Face.) 

Skoog’ described his technique as 
the advancement ef the intaet “com- 
pound morphological unit” or, as 
Lemmon” paraphrases this, “as the 
macro-anatomic concept of the sliding 
tectonic plate.” This concept provided 
the foundatien for the skin lift. The 
closure of this unit reduced markedly 
the tension of the skin and the postop- 
erative complicatiam rate. (Attention 
will be directed to this later.) Skoog 
concluded that mot only did the 
advancement of che SMAS allow 
greater skin excisicn but, in fact, also 
produced more lasting effects than 
the previously described and perform- 
ed “classic rhytidectomy.” 


LONG-FLAP REYTIDECTOMY 


Many prominent surgeons who have 
performed rhytideetomies, then and 


Tabie 2.—Face-lift Complications 


Incidence, % 


p 


Hematoma 


Major 


Source, y 


Minor 
Lemmon,*' 1980 0.87 2.6 


Nerve Loss Hair Loss 
1.7-4.1 8) 


Skin Slough 
7 (0.5 cm) 


Kamer,?? 1984 0:78 3 0.4 0 (0) 
0 


Webster and Cohen,35 1983 o 


Baker et al, 18 1977 


O, motor; 
0, sensory 

O, motor; 3.0 
0, sensory 





Fig 1.—Left, Preoperative face-lift, frontal view. Right, One-year postoperative face-lift, frontal 


view. 


now, have not been convinced by these 
tenets. In 1968, Conley’ stated, “any 
excellence in rhytidectomy may be 
derived from repositioning the skin on 
its base rather than from stretching.” 
This can only be achieved when an 
extensively undermined face-lift pro- 
cedure is utilized. Rees,' Gordon,” and 
Baker et al? are among the most 
prominent recent authors on face-lift- 
ing, and they all subscribe to the “long 
flap” or more extensive undermining 
technique.'”’ 

Anderson”! pointed out that “wide 
undermining has the additional bene- 
fit of setting the stage for more effec- 
tive secondary rhytidectomy—the so- 
called tuck-up.” Furthermore, he 
wrote that “whenever a submental 
lipectomy is done...the surgeon 
must undermine the neck skin to 
redrape.” If one excises a vertically 
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oriented elliptical strip of fat and 
sutures the remaining edges together, 
the flaps must be connected to avoid 
submental bunching or puckering. 
The tuck-up procedure is excellent 
because the tightening of the scar 
(which is attached to the skin) also 
elevates and tightens the skin distal- 
ly. More tension can be placed on the 
flaps than in the first face-lift, and 
less undermining is required. Ander- 
son” further stated that in the tuck- 
up procedure, tightening the subder- 
mal sheet of scar tightens not only the 
superficial layer but also the plat- 
ysma, as well as the buccal, the sub- 
mandibular, and the submental fat 
pads. It was through understanding 
Anderson’s philosophy that we devel- 
oped the technique of suspension 
rhytidectomy herein recommended. 
Kamer” has described not only 
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Table 3.—Facial Nerve Injuries 


No. of Incidence, 
Cases % 





Source, y 


McGregor and 
Greenberg, 26:37 




















1972, 1971 524 2.6 
Pitanguy and 

Ceravalo,*® 1981 1600 0.2 
Baker et al,'® 1977 1500 0.5 
Peterson,°® 1978 174 0 
Owsley,?' 1983 435 O 






Lemmon,4! 1980 577 





the long-flap technique as the prima- 
ry procedure, but introduced the two- 
stage concept of a planned mini-lift 
approximately six months after the 
first procedure. 


SHORT-FLAP RHYTIDECTOMY 


As previously stated, one of the 
main reasons to develop a long- or 
extended-flap primary rhytidectomy 
is to set up a “favorable sheet of 
fibrosis” for subsequent lifts; this 
supports one of the basic tenets and 
reasons to do short-flap-suspension 
rhytidectomy. As Skoog" stated and 
Webster! has shown, we strongly 
believe that it is the very existence of 
the multiple SMAS dermis attach- 
ments that are critical in allowing a 
better early face-lift by excising more 
skin and providing a foundation for 
longer lasting results. Webster et al” 
have stated that there is “no support 
to the theory that a sheet of scar 
tissue from undermining lends any 
significant additional support to the 
facelift procedure...nor provided 
better or more long lasting results.” 

Webster et al?’ additionally have 
demonstrated in cadavers that with 
short undermining, SMAS plication, 
and skin tensions up to 0.9 kg, more 
skin can be removed than by skin-only 
or long-flap techniques. It has been 
written that 10% to 15% more skin 
could be excised with long- vs short- 
flap techniques. This remains a debat- 
able issue. In fact, with normal skin 
contractility, Larrabee and cowork- 
ers**° have demonstrated that with 
undermining beyond a certain point, 
less advancement of skin edges is pos- 
sible due to retraction and opposite- 
vector pulls on the skin flap itself. 

Treatment of the aged platysma, in 
which a natural separation of the 





Fig 2.—Left, Preoperative face-lift, lateral view. Right, One-year postoperative face-lift, lateral 


view. 








Fig 3.—Left, Preoperative face-lift, oblique view. Right, One-year postoperative face-lift, oblique 


view. 


anterior margins produces vertical 
platysma bands, can be achieved by 
posterior plication techniques. The 
treatment and prevention of recur- 
rence of this banding are directed 
toward tightening the SASMAS unit 
and supporting the muscle in its 
retrodisplaced, more youthful ana- 
tomical position.” The SMAS plica- 
tion may have some relatively long- 
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lasting effects that are most apparent 
in the neck where there is improve- 
ment of the platysma cording and 
elevation and deepening of the sub- 
mandibular-mental cervical angle or 
the “cervical mental angle” (Webster 
et al”). 

Limited undermining is especially 
important in the younger patient who 
is likely to have repeated face-lifts or 
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Fig 4.—Left, Preoperative face-lift, frontal view. Right, Two and one-half-year postoperative 
face-lift, frontal view 








Fic 5.—Left, Preoperative face-lift, lateral view. Right, Two and one-half-year postoperative 


face-lift, lateral view. 


tuek-ups throughout the decades of 
his or her life. As the skin is repeated- 
ly stretched, particularly in long-flap 
techniques, the possibility of skin 
atrophy and the develepment of cuta- 
neeus telangiectasias become a major 
concern.’ A short-flap technique less- 
ens the factors that produce these 
concerns and the surface areas over 
which they can occur. 


COMPLICATIONS 

Finally, one of the, if not the most 
important, reasons to perform the 
SASMAS suspension rhytidectomy, as 
described by McCollough and Lantz,‘ 
is because it has a markedly reduced 
rate of complications while achieving 
similar, or better, short- and long- 
term results compared with more ex- 
tensive rhytidectomy procedures.*** 
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In this day and age of increasing 
litigation, one must endeavor even 
more judiciously to “above all else do 
no harm” (or at least very little), 
while attempting to improve the qual- 
ity of a patient’s life with elective 
cosmetic procedures, such as face-lift- 
ing. 

The risks of face-lifting have been 
reported by many experienced au- 
thors. In 1972, McGregor et al% clas- 
sified the following four major com- 
plications of a face-lift: a (1) large 
hematoma, (2) skin loss or slough, (3) 
hair loss, and (4) nerve loss or inju- 
ry. 
Before discussing the problems 
encountered during and after rhyti- 
dectomy by patients who smoke, we 
would like to present several of the 
more notable authors’ experiences 
with complications in face-lift surgery 
by comparing long- vs short-flap tech- 
niques. 

Peterson” wrote in Conley’s Com- 
plications of Head and Neck Surgery” 
textbook that 80% of all complica- 
tions that he reviewed occurred in 
patients who underwent a long-flap 
face-lift technique when compared 
equally with those patients who 
underwent a less extensive undermin- 
ing technique. Rees'*° compiled hema- 
toma rates from a list of experienced 
surgeons who performed face-lifts 
and found a 3.7% incidence of large 
hematomas. The range was as high as 
8% in McGregor and colleagues?" 
series to as low as 0.9%, which was 
found by Webster and Cohen* using 
his short-flap technique. Baker et al,'* 
Gordon et al,'”'* and Rees' all report- 
ed major hematoma rates of around 
3%. Baker’ reported an incidence of 
small hematomas in large-flap tech- 
niques as high as 15%. This has been 
supported by other authors as well 
(Table 1). Lemmon“! reported, on his 
experience with 577 patients using the 
Skoog rhytidectomy technique, only a 
0.87% incidence of large hematomas 
and a 2.6% incidence of small hemato- 
mas. 

Webster et al®* also found only a 
5% incidence of small hematomas 
using the shorter flap technique (Ta- 
ble 2). 

The incidence of skin slough in face- 
lifts has been variously reported and 
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usually relates to the size of the 
slough. However, rates have been 
found as high as 7% of sloughs that 
measure less than 0.5 cm to an inci- 
dence of 1.0% of larger sloughs. Inci- 
dence of hair loss ranged as high as 
1.3% to 0% in Webster and col- 
leagues’ series. Findings of perma- 
nent sensory nerve loss ranged as 
high as 5% in Baker’s”’ series and as 
low as 2% in Webster’s™® report. 
Nerve loss or injury to the facial nerve 
has been reported as high as 2% to 4% 
in techniques that undermine the 
SMAS layer (Table 3). Tables 1 
through 3 summarize several authors’ 
experiences with these complications 
in their face-lift series.24384!3 

Of particular note were the discus- 
sions and reports of increased risk in 
patients who smoke, especially when a 
long-flap technique was used. Rees!® 
studied 1186 patients, 25% of whom 
smoked. He reported a 10.2% inci- 
dence of skin slough, not associated 
with a hematoma, of which 74% were 
in the patients who smoked. Sum- 
marily, Rees et al** postulated a 12.5% 
increased risk of skin slough if the 
patient smoked. 

Anderson, in a verbal communica- 
tion (April 1986), said he would not 
perform an extended long-flap tech- 
nique of face-lifting in patients who 
are heavy smokers. Webster et al,” 


Fig 7.—Left, Preoperative face-lift, frontal view. Center, Three-month 
postoperative face-lift, frontal view. 


reporting their experience in 407 
patients, 32% of whom smoked ciga- 
rettes and all of whom had short-flap 
techniques, found no skin sloughs in 
any patients. 

The suspension rhytidectomy, de- 
scribed by McCollough and Lantz,’ 
relies on the suspension of two inter- 
related tissue systems. First, a poste- 
rosuperior vector is placed on the 
SMAS-platysmal system as it is sus- 





pended to the fascia of the sternomas- 
toid muscle posteriorly and the strong 
preauricular fascia anteriorly. Ap- 
proximately eight 2-0 braided sutures 
(Ethibond) are used in a semilunar 
fascia to provide a strong foundation 
for the lifting maneuver. Second, 
approximately 0.9 kg of pull is placed 
on the skin as it is advanced along the 
same vector lines. Because of the close 
functional relationship between the 





Fig 6.—Left, Preoperative face-lift, oblique view. Right, Two and one-half-year postoperative 


face-lift, oblique view. 
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postoperative face-lift, frontal view. Right, Four-year 
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skin, SMAS, adipose tissue, and mus- 
cles of the face, the cheeks and neck 
are all suspended asa unit into a more 
youthful and natural position. 

This technique has now been used 
by one of us (E.G.M.) and by many 
others to provide predictable short- 
and long-term resu ts. The technique 
carries the addef acvantages of 
reducing morbidity, complications, 


and time in the operating room. The 





safety of the technique, as well as its 
efficiency, has been demonstrated in 
1188 patients during the past eight 
years with complication rates shown 
in the following tabulation: 


Complication Rate, % 
Hematoma 
Major 0.084 
Minor 2.3 
Skin slough 0.17 


Nerve loss 


Permanent 0 
Temporary 0.084 
Permanent hair loss 0 


A major hematoma is defined as one 
that requires returning to the operat- 
ing room with evacuation of the 
hematoma, control of hemorrhage, 
and resuturing. There was only one in 
this group that required this. A minor 
hematoma is one defined as requiring 


Fig 8.—Lefi, Preoperative face-lift, lateral view. Center, Three-month postoperative face-lift, lateral view. Right, Four-year 


postoperative facs-lift, lateral view. 





Fig 9.—Le®, Preoperative face-lift, oblique view. Center, Three-month postoperative face-lift, oblique view. Right, Four-year 
postoperative face-lift, oblique view. 
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aspiration or expression through the 
posterior aspect of the incision on the 
= first postoperative day. These small 
hematomas were found in 2.3% of the 
~ Cases. Skin slough is defined as any- 
thing larger than 2.5 em that corre- 
X sponds to previous reports on skin 
g slough. There was no incidence of per- 
z manent facial nerve injury. One case 
x developed a delayed onset of Bell’s 
palsy that recovered completely, and 
= another case occurred 24 hours postop- 
eratively in a patient who had con- 

~ sumed large quantities of alcohol and 
slept on one side of his face. Recovery 
= in this was also complete. Significant 
hair loss was defined as alopecia that 
= extended well beyond or in front of the 
= incision lines and not slightly along 
the incision line itself. It is also impor- 
tant to note that the majority of these 
patients underwent simultaneous 
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blepharoplasty, and many had a vari- 
ety of other multiple procedures. One 
of the more common additional ad- 
junctive procedures was the perioral 
chemical peel (Figs 1 through 9). 


CONCLUSIONS 


In summary, performing a face-lift 
by using a more limited undermining 
of the skin flap, plicating and sus- 
pending the SMAS without undermin- 
ing deep to it, has a nearly nonexis- 
tent risk of large hematomas, nerve 
injury, skin loss, or hair loss. The 
shorter flap technique requires less 
undermining and reduces the surface 
area from which bleeding can occur. 
Certainly, there is a confined space 
into which blood can collect if a hema- 
toma should occur. Most of the tension 
is placed on the SMAS, thereby “sus- 
pending” the skin, fat, and muscular 
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Clinical Notes 


A New Cocaine Abuse Complex 


Involvement of Nose, Septum, Palate, and Pharynx 


Harold L. Lutsch, MD, D. Ralph Millard, Jr, MD 


eè Anew complex of findings caused by 
cocaine abese is presented. The complex 
consists of sasal collapse, septa! perfora- 
tion, palate retraction, and pharyngeal 
wall uleeraion. The findings and their 
causes are Jescribed. Pathologic evalua- 
tion to ensure that a concomitant disease, 
such as Wegener’s granuloma, malignant 
reticulasis, autoimmune lesion, or various 
other deswuctive diseases, was not 
present was performed on only one 
patient. Athough three patients pre- 
sented with the findings caused by 
cocaine abuse, only one patient con- 
sented to fhe biopsy examinations. This 
case is presented in detail. 

(Arch O*olaryngoi Head Neck Surg 
1989; 1 15:235-237) 


here have been many articles 

written on the devastating effects 
of cocaine usage on the nasal septum. 
The findimgs involved in this article 
are very much reminiscent of those 
described dy us in 1977.' The problem 
described at that time was secondary 
to the coraplete removal of a cancer. 
This artice describes a problem that 
may resuE from what might be con- 
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sidered a current-day “cancer,” 
cocaine abuse. 

The symptoms and findings of the 
cases involved are the result of 
cocaine abuse. Two of the three cases 
involved cocaine snorting and one 
involved cocaine packing of the nos- 
trils. Each of the cases, in varying 
degrees, have nasal collapse, a perfo- 
rated nasal septum, and palatal 
retraction. The symptoms that were 
present were consistent with the find- 
ings; nasal deformity secondary to the 
collapsed nose, nasal bleeding second- 
ary to the perforated nasal septum, 
and voice change secondary to the 
palatal retraction. 

Cocaine can cause erosion and dis- 
integration of the nasal septum with 
subsequent bleeding and perforation. 
This article demonstrates the associ- 
ated detrimental effects of cocaine 
abuse on the palate, with its subse- 
quent effects on the voice, swallowing, 
and eating. Many other studies con- 
cerning cocaine are relevant to under- 
standing its current status. We report 
a case and describe and explain the 
anatomic lesions. 

Figures 1 through 5 deseribe the 
findings in one case visually. 


REPORT OF A CASE 


A 24-year-old woman presented with a 
24-year history of cocaine use. The habit 
had increased to the point that the patient 
said she was snorting cocaine six or seven 
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times each day. She started bleeding from 
the nasal region one year before seeking 
help. The bleeding became more severe, her 
use of cocaine increased, swallowing 
became difficult, and her voice became 
more garbled. Her vocal problems were 
first noticed approximately six months 
after the nasal bleeding started. The nasal 
deformity was gradual and it could not be 
dated by the patient. When first seen in 
consultation the patient had 80% of her 
nasal septum perforated, a collapsed nasal 
dorsum, and a retracted, asymmetric soft 
palate. A  nasendoscopy examination 
revealed ulceration over the superior sur- 
face of the palate that was more marked on 
the left, and involved the mucous mem- 
brane and muscles. The uvula was absent. 
There was ulceration of the posterior pha- 
ryngeal wall down to the area where the 
velum would contact the pharynx in 
speech. A skip area was present, and then 
further ulceration of the posterior pharyn- 
geal wall to the upper glottal region was 
noted. No palate motion was visible on oral 
inspection; no palatal elevation or lateral 
pharyngeal wall movement were noted. 
Throat cultures were normal. Biopsy speci- 
mens showed no evidence of malignancy. 
Cervical spine x-ray films revealed no evi- 
dence of osteomyelitis. Lateral cephalo- 
metric studies revealed no evidence of soft 
palate or lateral pharyngeal wall move- 
ment. A speech examination disclosed 
severe and consistent hypernasality with 
nasal air emission on all speech sounds. 


COMMENT 


The caustic effects of cocaine on the 
mucosa of the nasal septum cause 
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Fig 1.—Frontal photograph before cocaine 
usage, 1983. 


Fig 4.—Lateral photograph showing nasal 
collapse, 1987. 


erosion of the mucosa and subsequent 
nasal bleeding. The disintegration of 
the cartilaginous and bony septum 
causes collapse of the internal support 
structure of the nose. This results in 
the collapse of the nasal bridge with 
saddle deformity. The effect of 
cocaine application on the palate and 
pharyngeal wall resulted in ischemic 











Fig 2.—Frontal photograph showing collapse 
of nose, 1987 (arrow). 
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Fig 3.—Lateral photograph before cocaine 
usage, 1983. 


Fig 5.—Inside view of mouth showing (1987): A, remnant of uvula (curved arrow); B, ulceration of 


pharynx (straight arrow); and C, tongue. 


necrosis of the hard and soft palate, 
which, on the left side, involved the 
palatal musculature; this eventually 
caused ulceration, infection, and grad- 
ual retraction of the palate. In the 


236 Arch Otolaryngol Head Neck Surg—Vol 115, February 1989 


area of the hard palate, splinted by 
bone, the contraction was not so 
deforming, but, in the mobile soft 
palate, loss of its nasal lining and 
musculature not only allowed retrac- 
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tion and distortion jut also paralysis, 
so that the function of the velopha- 
ryngea! sphincter was crippled and 
intelligible speech was destroyed. 
Then too, the extersion of the ulcer- 
ation to the mucosa and musculature 
of the posterior pharyngeal wall in 
the area of the velopharyngeal sphinc- 
ter exaggerated the dysfunction. The 
palatal defeet, lack of pharyngeal 
motion, and pain explain the presence 
of dysphagia and a 15.75-kg weight 
loss over the past year. 

Today it is not unusual when exam- 
ining the septum for a physician to see 
septal damage from cocaine abuse. 
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Over the years many articles have 
reported on the detrimental effects of 
cocaine on the nasal septum, the emo- 
tional disturbances caused by cocaine 
on the central nervous system, as well 
as adverse cardiovascular reactions 
leading to sudden death in young indi- 
viduals.2"* This article is interest- 
ing because it describes a trilogy of 
findings that represent a complex 
caused by the destructive effects of 
cocaine abuse: septal perforation with 
nasal bridge collapse, palatal retrac- 
tion, and immobilization and ulcer- 
ation of the posterior pharyngeal 
wall. 
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The literature was reviewed and, to 4 
our knowledge, no reports of palatal — 
and pharyngeal damage secondary to © ‘ 
cocaine use had been described. a 

Once it has been determined that N 4 
the patient has abstained from — 
cocaine use and the ulcerations have © Be 
healed to a stable end point, recon- — 
structive surgery will be attempted. _ 
This will be directed not only toward 
correction of the nasal deformity but 
also toward the palatal and pharyn- 
geal deformities with rehabilitation 
of the velopharyngeal sphincter. 
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Involution of Juvenile Nasopharyngeal 


Angiofibroma With Intracranial Extension 


A Case Report With Computed Tomographic Assessment 


Magnus Jacobsson, MD, PhD; Björn Petruson, MD, PhD; Magnus Ruth, MD; Pal Svendsen, PhD 


è in September 1979 the patient, a 
man born in 1964, noticed pain and swell- 
ing of the right cheek in combination with 
periods of epistaxis. A computed tomo- 
graphic scan revealed a tumor extending 
from the middle of the right nasal cavity 
into the right maxillary antrum and up 
toward the orbital floor with destruction 
of the medial and lateral walls of the 
antrum and continuing into the sphenoid 
sinus on the right side and dorsal to the 
pterygoid process up under the base of 
the skull. Angiography showed arterial 
supply mainly from the right external 
carotid artery, but also from the right 
internal carotid artery and the left exter- 


uvenile nasopharyngeal angiofi- 

broma (JNA) is a benign vascular 
lesion with local aggressive growth. It 
affects mainly adolescent males and 
the diagnosis is often made at a rela- 
tively late stage, after the patients 
have had symptoms for several 
months. The typical initial symptoms 
include nasal obstruction, epistaxis, 
pain, nasal discharge, and hearing 
impairment.' The diagnosis and 
assessment of tumor extension are 
made on the basis of clinical symp- 
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nal carotid artery. The process was diag- 
nosed as a juvenile nasopharyngeal 
angiofibroma. In spite of two attempts at 
resection of the tumor and arterial embo- 
lization, the tumor progressed intra- 
cranially. Further operative attempts 
were decided against, and the patient 
was followed with repeated computed 
tomographic scans. The tumor eventually 
became involuted; eight years after the 
initial diagnosis, there was no evidence of 
computed tomographic scans of intracra- 
nial growth of the tumor. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:238-239) 


toms and radiographic investigations, 
including computed tomography (CT) 
and angiography. A staging system 
similar to that proposed for cancer by 
the American Joint Committee has 
been suggested.2 According to this 
classification, stage I is defined as 
tumor confined to the nasopharynx 
and stage II as tumor extending into 
the nasal cavity and/or sphenoid 
sinus. Stage III means tumor exten- 
sion into one or more of the following: 
antrum, ethmoid sinus, pterygomaxil- 
lary, and infratemporal fossae, orbit, 
and/or cheek. Tumor extending intra- 
cranially is stage IV. Treatment 
modalities include preoperative arte- 
rial embolization’? and surgery.‘ In 
cases with intracranial extension of 
the tumor, which occurs in 10% to 
20% ,° different approaches have been 
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tried such as irradiation‘ or intracra- 
nial surgery.’ 

Spontaneous regression of JNA has 
been known for many years,**’ but 
radiographic evidence was lacking 
until a CT study of a case with regres- 
sion of a residual JNA was presented.’ 
This article describes a case of JNA 
with initial intracranial extension 
that has regressed as evidenced by 
CT. 


REPORT OF A CASE 


In September 1979 the patient, a man 
born in 1964, noticed pain and swelling of 
the right cheek. A general practitioner 
diagnosed his symptoms as sinusitis, as a 
roentgenogram showed the absence of air 
in the right maxillary antrum. Due to 
persisting pain, the patient was sent to the 
local ear, nose, and throat clinic where the 
right maxillary antrum was irrigated and 
found to contain mucus. At the next visit 
the pain persisted and it became clear that 
the patient had had periods of epistaxis. 

A CT scan revealed a tumor extending 
from the middle of the right nasal cavity 
into the right maxillary antrum and up 
toward the orbital floor with destruction of 
the medial and lateral walls of the antrum 
and continuing into the sphenoid sinus on 
the right side and dorsal to the pterygoid 
process up under the base of the skull. 
Angiography showed arterial supply main- 
ly from the right external carotid artery, 
but also from the right internal carotid 
artery and the left external carotid 
artery. 

In November 1979 an operation was per- 
formed using Dencker’s method, with 
external ligation of both external carotid 
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Fig ?—Computed tomographic scan from 
May 1981 showing juvenile nasopharyngeal 
angiofibroma extending from middle of right 
nasal cavity into right maxillary antrum and up 
toward orbital floor with destruction of medial 
and lateral wails of antrem and extending into 
middle cranial fossa on right medial side. 


arteries. Macroscopica_ly the resection was 
radical. The patient aad some problems 
with epistaxis during the winter of 1980 to 
1981. Another CT scanain May 1981 showed 
a tumor with the same extension as before 
the operation but alse extending into the 
middie cranial fossa en the right medial 
side (Fig 1). At that time angiography was 
performed again, showing unchanged arte- 
rial supply, with the exception that there 
was no supply from the left carotid 
artery. 

Due to the extension of the tumor, an 
incomplete resection was performed using 
the lateral rhinotomy approach in June 
1981. A CT scan in August 1981 showed 
continued intracranial growth. At this 
point it was decidec, after discussions 
between the otolaryngologists, radiolo- 
gists, and neurosurgeens, to embolize all 
branehes of the right external carotid 
artery with polyvinyl alcohol. 

After the embolization the patient has 
had no pain or other symptoms except for 
an occurrence ef epistaxis in March 1983. 
Four CT scans performed between August 
1981 and September 1983 showed status 
quo with respect to tamor extension. An 
angiography in April _982 showed arterial 
supply from the rigat external carotid 
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Fig 2.—Computed tomographic scan from 
April 1984 showing regression of extracranial 
part of lesion, whereas intracranial part 
remains intact. 


artery as well as from the right internal 
carotid artery to both the extracranial and 
intracranial parts of the tumor. In April 
1984, a CT scan showed regression of the 
extracranial part of the lesion, whereas the 
intracranial part remained intact (Fig 2). 
In October 1985 the first radiographic 
signs of a regression of the intracranial 
part of the tumor became evident on a CT 
scan. This picture had not changed a year 
later. In December 1987, no remaining 
signs of intracranial growth of the lesion 
could be found on CT scans (Fig 3). The 
patient was in good health and at work and 
has been since 1982. 


COMMENT 


It has been known for a long time 
that JNAs have a tendency to reduce 
in size with time,”*’ but radiographic 
evidence had been lacking. To our 
knowledge, the first case presented 
where CT imaging showed regression 
of JNA was in 1986.: It was a case of 
extracranial JNA. 

This case demonstrates also that 
JNAs with large intracranial exten- 
sion (stage IV) can become involuted, 


References 


4. Ward PH: The evolving management of 
juvenile nasopharyngeal angiofibroma. J Laryn- 
gol Otol, 1983; supp! 8; pp 103-104. 

5. Jafek BW, Nahum AM, Butler RM, et al: 
Surgical treatment of juvenile nasopharyngeal 
angiofibroma. Laryngoscope 1973;83:707-720. 

6. Ringertz N: Pathology of malignant tumors 
arising in the nasal and paranasal cavities and 
maxilla. Acta Otolaryngol, 1938, suppl 27, pp 
158-161. 


mo EN Aa Oe 





Fig 3.—December 1987, no remaining signs 
of intracranial growth of lesion could be found 
on computed tomographic scans. 


and, to our knowledge, this is the first 
case presented with radiographic evi- 
dence. The question inevitably arises 
as to the management of cases with 
this wide tumor extension. Some 
authors’ recommend a combined sur- 
gical approach (extracranial and 
intracranial) for JNAs with intracra- 
nial extension, although the risk of 
damage to vital structures, irrevers- 
ible handicap, and sometimes even 
death is great. In our case it was 
decided, among the etolaryngologists, 
neurosurgeons, and radiologists, to 
wait and see. The embolization under- 
taken in this case evidently had no 
effect on tumor growth, and should, in 
our opinion, be regarded as an adjunct 
to operative procedures or be used to 
reduce the risks of major hemorrhage 
in inoperable cases. Our experience 
with JNAs extending intracranially is 
limited; in view of this case, it might 
be prudent to await possible sponta- 
neous tumor regression in cases with 
intracranial JNAs where the tumor 
growth has stopped or is limited. 
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Parotitis and Facial Nerve Dysfunction 


James C. Andrews, MD; Elliot Abemayor, MD, PhD; David M. Alessi, MD; Rinaldo F. Canalis, MD 


@ Paralysis of the facial nerve in asso- 
ciation with suppurative parotitis is rare, 
with only ten previously reported cases. 
In some situations, inflammation sur- 
rounding a benign neoplasm accounted 
for the observed paralysis. In this article, 
three new cases of parotitis with associ- 
ated facial nerve dysfunction are de- 
scribed, none of which was associated 
with a neoplasm. In one, an occult 
abscess was present and in another an 
aggressive necrotizing process was seen. 
The treatment of this disease should ini- 
tially be conservative management with 
high doses of wide-spectrum antibiotics. 
In the majority of cases, resolution of the 
facial paralysis should follow. However, 
persistence of a parotid mass with contin- 
ued facial palsy mandates surgical explo- 
ration to exclude the presence of an 
underlying neoplasm. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:240-242) 


dult nonepidemic parotitis is a 
common disorder that can be 
seen in elderly or debilitated individu- 
als and also following any type of 
surgical procedure. It is thought that 
a decrease in salivary flow brought on 
by dehydration or drug administra- 
tion predisposes to infection of the 
gland, usually by gram-positive 
organisms. Complications associated 
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with this disease are unusual and can 
include intraglandular scarring with 
diminished salivation and chronic 
facial pain. Facial nerve paralysis in 
association with benign inflammatory 
disease of the parotid gland is exceed- 
ingly rare, with only ten reported 
cases in the literature.'* In this article 
three additional cases of facial paral- 
ysis associated with parotitis are 
described and a review of the perti- 
nent literature is presented. 


REPORT OF CASES 


CASE 1.—A 63-year-old woman was seen 
at Harbor-UCLA Medical Center (Tor- 
rance, Calif) complaining of a nine-month 
history of a slowly enlarging facial swell- 
ing. Physical examination revealed a poor- 
ly mobile nontender 2 X 1-cm mass in the 
tail of the right parotid gland with normal 
facial nerve function. A fine-needle aspira- 
tion biopsy showed normal parotid gland 
tissue with focal clusters of septated 
hyphae, compatible with aspergillosis. 
Antibiotic therapy was instituted for the 
treatment of presumed chronie parotitis. 
Over the next few months there was con- 
siderable shrinkage in the size of the 
lesion. Eighteen months later, she again 
noted enlargement of the mass associated 
with a slowly developing ipsilateral facial 
paralysis. A computed tomographic sialo- 
gram revealed involvement of the deep 
lobe of the parotid gland, while a second 
fine-needle aspiration showed only a lym- 
phocytic infiltrate. Surgical exploration 
disclosed a markedly inflammed gland 
with a localized superficial abscess and no 
gross invasion of the nerve. Histologic 
examination of the excised gland showed 
areas of liquefaction necrosis with sur- 
rounding acute and chronic inflammation 
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as well as fibrosis. The lesion was thus 
interpreted as consistent with chronic- 
sialadenitis and abscess formation. Bacte- 
rial and fungal cultures failed to yield any 
organisms and no evidence of tumor was 
seen in the entire specimen. There was no 
evidence of an epithelial lining in any 
portion of the specimen, thereby excluding 
the presence of a first branchial cleft cyst. 
Full facial nerve function returned three 
weeks postoperatively. 

CASE 2.—An ll-year-old boy was seen 
with a four-day history of a sore throat 
with cheek swelling and discoloration. 
Physical examination revealed a tender, 
swollen erythematous left cheek with a 
6 X 7-cm firm mass overlying the mandi- 
ble, and significant weakness of the left 
buccal and marginal mandibular branches 
of the facial nerve. Results of the rest of 
the head and neck examination were nor- 
mal. The white blood cell count was 
16.5 X 10°/L, with 0.20 band cells, 0.72 poly- 
morphonuclear leukocytes, and 0.08 lym- 
phocytes. The Westergren erythrocyte sed- 
imentation rate was elevated at 54 mm/h. 
The serum urea nitrogen level was 8.92 
mmol/L and the serum creatinine level 
was 160.1 „mol/L. A urinalysis revealed 
significant hematuria with red blood cell 
casts and proteinurea with no evidence of 
infection. The antistreptolysin titer was 
306 Todd units. A presumptive diagnosis of 
poststreptococcal glomerulonephritis was 
made. A fine-needle aspiration biopsy of 
the cheek mass showed parotid gland tis- 
sue with abundant lymphocytes and poly- 
morphonuclear leukocytes with no bacteri- 
al growth on culture. The patient was 
treated with high doses of penicillin and 
oxacillin and within four days the parotid 
mass decreased in size with improvement 
in facial nerve function. The patient’s renal 
function also recovered, and within three 
weeks of admission there was total resolu- 
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Fig 1.—Preoperative weakness of left buccal 
branch of facia! nerve n patient 3. 


tion of the parotid swelling and normaliza- 
tion of facial dysfunction. 

Case 3.—A 33-yeer-old insulin-depen- 
dent diabetic woman presented to Harbor- 
UCLA Medical Center with a three-day 
history of left facial swelling. She gave no 
history of prior salivery gland disease, but 
she did have a recem- right dental maxil- 
lary abscess and she ~outinely abused her- 
oin intravenously. At admission, results of 
a physical examination revealed a temper- 
ature of 38°C, left fazial swelling, erythe- 
ma extending to the ateral orbit, trismus, 
and paresis of the lef buccal branch of the 
facial nerve (Fig 1). |latraoral examination 
demonstrated cariocs dentition and a 
black eschar on the left buccal mucosa. 
Pertinent laberatory studies revealed a 
white blood cell count of 262 X 10°/L with 
0.94 polymorphonuclear leukocytes, and a 
glucose level of 14.5 mmol/L. An empiric 
intravenous regimer of high-dose penicil- 
lin and gentamicin was started, and super- 
ficial debridement of the oral eschar was 
performed. Irrigation of the intraoral 
wound demonstratec an orocutaneous fis- 
tula that was packed and allowed to stay 
open. Despite that treatment, the patient 
remained in a tox condition and her 
diabetes was poorly controlled with an 
intravenous insulin drip. Subsequently, 
she was taken to the cperating room where 
on raising a cheek ffp, a necrotic parotid 
gland was encountered (Fig 2). Following 
identification of the facial nerve, a superfi- 
cial parotidectomy was performed. It was 
noted that the deep Lobe of the gland was 
also diseased; this aleag with necrotic mas- 
seter muscle, buccal mucosa, and mandibu- 
lar periosteum were excised. Postopera- 
tively, the patient became afebrile and her 
diabetes was brought under better control. 
Intraoperative cultures yielded a-strepto- 
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Fig 2.—Intraoperative photograph =f patient 3 demonstrating areas of necrosis (N) in superficial 


lobe of parotid gland. 


coccus non-group D and mixed anaerobic 
pathogens. The wound subseqvently un- 
derwent partial necrosis requ-ring dé- 
bridement and skin grafting. Cne month 
postoperatively her facial nerve function 
was noted to be weak, and it wes normal 
one year following her surgery. 


COMMENT 


Benign inflammation in aml around 
the parotid gland with aesociated 
facial paralysis is distinctly unusual. 
In an early article Carmodr' credits 
De Paoli for first describing in 1883, 
the case of a 33-year-old man with 
tuberculosis of the parotid gland and 
facial paralysis; this was followed by 
Fioravanti’s description in 1910 of a 
patient with a similar clinica process. 
Subsequently, Kapadia et al’ de- 
scribed a severely marasmic child who 
developed gangrene of the parotid 
gland and total facial paralysis. 
Débridement of the necrotic tissue 
was eventually undertaken but de- 
spite reversal of the child’s ratrition- 
al deficiency, facial nerve function 
never returned to normal. Duff’ de- 
scribed a case of incomplete peripher- 
al facial nerve paralysis associated 
with acute suppurative parofattis in an 
elderly man. Following surgical drain- 
age of a parotid abscess, full recovery 
of facial function was noted. Jowever, 
biopsy examination of the edge of the 
abscess cavity revealed featares of a 
benign neoplasm, suggesting that par- 
otitis may only have been a =condary 
process. It is noteworthy that facial 
nerve palsy in association with benign 
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parotid gland tumors is in itself 
unusual and has been the subject of 
only a few reports.*'* In three cases, 
paralysis was thought to be due to 
acute hemorrhage into the tumors”; 
in three other cases, acute inflamma- 
tion and necrosis surrounding the fa- 
cial nerve were thought to be responsi- 


ble.‘ Shone and Stuart* described the — 5 
case of a parotid abscess associated 
with facial nerve paralysis in a debili- 
tated elderly woman. Surgical explo- 
ration showed necrosis of the gland. 






The patient died of unrelated causes 


and subsequent autopsy disclosed a — 


parotid abscess with no evidence of 
any underlying neoplasia. More re- 
cently, as a reminder that old diseases 
do not gently fade away, Yaniv and 
Avedillo’ described the case of an 11- 
year-old girl with facial nerve paraly- 
sis secondary to isolated tuberculosis 
of the parotid gland, thus bringing us 
full circle back to the first description 
of benign parotid gland inflammation 
in association with facial palsy. 

The manner by which facial nerve 
injury occurs in inflammatory parotid 
gland disease is not immediately 
apparent, although several mecha- 
nisms are plausible. The virulence of 


the offending organisms, perineuritis, — 


and acute nerve compression are like- 
ly to be probable causes in suppura- 
tive disease. This may be akin to the 
infrequent yet well-recognized phe- 
nomenon of facial nerve paralysis in 
association with acute purulent otitis 
media where inflammation in or 
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around a dehiscent nerve is thought to 
result in nerve damage." In two of the 
previously reported cases,** and in 
case 1 described herein, a large uni- 
locular abscess surrounded by severe 
parotitis was encountered. Paralysis 
developed early in the course of the 
disease and was complete in all three 
of these cases. These findings suggest 
that nerve damage may have been 
induced by increased pressure over an 
abbreviated time course in addition to 
the toxic effects of the surrounding 
inflammation. In all four, variable 
return of facial nerve function was 
seen following surgery. In cases of 
partial nerve dysfunction, the mecha- 
nism of nerve injury is more problem- 
atic. In our case 2, an inflammatory 
mass extended from the angle of the 
jaw and preauricular area to the buc- 
cal space. Acute compression of the 
lower division of the nerve against the 
body and ascending ramus of the 
mandible thereby causing a partial 
paralysis appears to be the likely 
cause of injury in this case. Case 3 is 
of interest because it is an unusual 
example of necrotizing parotitis 


= occurring in a presumably immuno- 


compromised host. Since earlier re- 
ports' have noted that normal facial 
nerve function can be seen even with 
near-total parotid gland sloughing, it 
is clear that multiple, poorly under- 
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5. Eneroth C: Facial nerve paralysis. Arch 
Otolaryngol Head Neck Surg 1972;95:300-304. 

6. Rudert H: Facialisparesen bei nicht malign- 
en Tumoren der Glandula Parotid. HNO 1977; 
25:253-255. 

7. Yaniv E, Avedillo H: Facial paralysis due to 
primary tuberculosis of the parotia gland. Int J 
Pediatr Otorhinolaryngol 1985;9:195-196. 


stood factors account for facial dys- 
function in the setting of parotid 
gland inflammation. 

Management of parotitis compli- 
cated by facial paralysis should ini- 
tially be conservative and follow the 
basic principles useful in uncompli- 
cated disease. The importance of 
hydration, oral hygiene, sialogogues, 
and aggressive treatment of underly- 
ing disease are strongly emphasized. 
In addition, a fine-needle aspiration 
biopsy of the gland is recommended. 
In parotitis, the aspirate is likely to 
show benign salivary tissue sur- 
rounded by inflammatory cells and it 
may provide material for culture and 
drug sensitivities. A second biopsy is 
necessary once the acute process has 
subsided, since sampling errors can 
arise with inflammation near a 
tumor. It must not be forgotten that 
facial paralysis in association with a 
parotid mass is highly suggestive of a 
malignancy® and an underlying neo- 
plasm must be excluded until resolu- 
tion of the inflammatory process with 
full normalization of facial nerve 
function. 

The organisms responsible for non- 
viral sialadenitis are most commonly 
coagulase-positive Staphylococcus 
aureus and hemolytic streptococcus. 
In most of the reported cases of par- 
otitis with facial palsy, causative 
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organisms were not identified. As 
such, it is difficult to define which 
bacteria are most likely to incite this 
complication. However, it would seem 
prudent to use broad-spectrum antibi- 
otics in the face of parotid gland 
inflammation in association with 
facial nerve paralysis until a specific 
organism can be isolated. 

Although surgery does not play a 
major role in the treatment of iso- 
lated inflammatory disorders of the 
parotid gland, it is likely to be needed 
when facial dysfunction intervenes. In 
the presence of this complication, 
abscess formation should be strongly 
suspected and excluded as suggested 
by the findings described in this arti- 
cle. Drainage is traditionally per- 
formed with careful dissection in the 
direction of the facial nerve fibers; in 
the face of a necrotizing process, the 
life-threatening nature of the illness 
mandates aggressive surgical man- 
agement. This should include débride- 
ment of all areas of necrosis, which, in 
certain cases, may compromise full 
return of facial nerve function.” Par- 
otidectomy should be reserved for 
cases where a mass persists after res- 
olution of the inflammation or where 
the fine-needle aspiration is sugges- 
tive of a neoplastic process. 
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News and Comment 


The Aging Ear.—* seminar entitled 
“The Aging Har: Current Concepts of 
the Etiology, Pathaphysiology, Diag- 
nosis, and Rehabilitation of Presbycu- 
sis” will be held Jane 1 through 3, 
1989, at the Omni International Hotel, 
1 St Louis Union Stetion. The seminar 
will provide up-to-date basic and clin- 
ical science informa7ion on the newest 
aspects of presbycusis, the most com- 
mon cause of loss o` hearing in man. 
Featured topics imelude biology of 
aging and a sessien on digital and 
implantable hearing aids. For further 
information, contact the Deafness 
Researeh Foundaton, 9 E 38th 
St, New York, NY 10016; (800) 535- 
3323. 


Cutaneous Flap Workshop.—The 
southwestern regional cutaneous flap 
workshop will be held on June 2 and 3, 
1989, at the UCLA Center for Health 
Sciences. There wil be 15 hours of 
Category 1 credit cffered. Although 
this meeting is primarily designed for 
dermatelogists, it wil be of interest to 
other physicians as well. For further 
information, contact Daniel E. Gorm- 
ley, MDB, Director, 412 W Carroll, 
Suite 207, Glendora CA 91740; (818) 
963-7684. 


New @fficers—The American Neu- 
rotology Society announces its new 
officers for this year to be as follows: 
president, Robert A. Jahrsdoerfer, 
MD; president-elect, Shokri Radpour, 
MD; vice president, *rederic W. Pul- 
‘len II, MD; and seeretary-treasurer, 
Charles M. Luetje I] MD. 


Dissection and Microsurgery of Para- 
nasal Sinuses—The Garcia-[banez 
Otologic Institute announces that a 
course on the dissection and microsur- 
gery of paranasal sinuses will be held 
in Barcelona, Spain, March 13 through 
15, 1989. Seating is imited. For fur- 
ther infermation, comtact Garcia-Iba- 
ñez Otologic Institute, 91, Dr Roux St, 
08017 Barcelona, Spein; (3) 205.02.04; 
(3) 205.48.67 (fax). 
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Temporal Bone Dissection Courses.— 
The Garcia-Ibafiez Otologic Institute 
announces that temporal bone dissec- 
tion courses will be held March 6 
through 11, 1989, June 12 through 17, 
1989, and Nov 6 through 11, 1989. All 
courses will be held in Barcelona, 
Spain. Note that there are only 
limited openings. For further infor- 
mation, contact Garcia-Ibafiez Oto- 
logic Institute, 91, Dr Roux St, 08017 
Barcelona, Spain; (3) 205.02.04; (3) 
205.43.67 (fax). 


Society Congress.—The Politzer So- 
ciety announces that its 1989 Con- 
gress, “Advances in Otology and 
Otoneurosurgery,” will be held Sept 3 
through 8, 1989, in Ibiza, Spain. This 
meeting will be conducted in English. 
For further information, contact Gar- 
cia-Ibafiez Otologic Institute, 91, Dr 
Roux St, 08017 Barcelona, Spain; (3) 
205.02.04; (8) 205.48.67 (fax). 


International Congress of Audiolo- 
gy.—The International Association of 
Audiology will hold its 20th Interna- 
tional Congress in Tenerife, Canary 
Islands, Spain, Oct 14 through 18, 
1990. The scientific program will 
include roundtable discussions with 
invited speakers together with free 
paper sessions on the three main 
themes of pathology of binaural hear- 
ing, early intervention for hearing- 
impaired infants, and prosthetic sig- 
nal processing. For further informa- 
tion, contact Jose Barajas, President, 
C/Perez de Rozas, 8, 38004 Santa Cruz 
de Tenerife, Canary Islands, Spain; 
(22) 27.54.88; telex, 91106 


Surgery Course Offered.—A course 
entitled “Surgery of the Upper Respi- 
ratory System” will be held May 18 
through 20, 1989, and is sponsored by 
the Massachusetts Eye and Ear Infir- 
mary and Harvard Medical School, 
Boston. For further information, con- 
tact Harvard Medical School, Depart- 
ment of Continuing Education, Bos- 
ton, MA 02115; (617) 732-1525. 
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Continuing Education for Medical and 
Dental Practitioners.—The Cleveland 
Clinic Foundation is sponsoring a con- 
tinuing education program entitled 
“Oral Medicine for Medical and Den- 
tal Practitioners.” This course is 
approved for Category 1 accreditation 
and will be held on May 24, 1989, at 
Bunts Auditorium, The Cleveland 
Clinic. For further information, con- 
tact The Cleveland Clinic Educational 
Foundation, Department of Continu- 
ing Education, 9500 Euclid Ave, Room 
TT-31, Cleveland, OH 44195-5241; 444- 
5696 (local); (800) 762-8172 (Ohio); and 
(800) 762-8173 (outside Ohio). 


Cryostat Workshop.—The 
western regional cryostat and micro- 


scopically controlled surgical work- a 
shop will be held on Aug 4 and 5, 1989, 
at the University of California at San 


Diego, La Jolla. There will be 15 hours 
of Category 1 credit offered. Although 
this meeting is primarily of interest 
to dermatologists and pathologists, it 


will be of interest to other physicians A 


as well. For further information, con- 
tact Daniel E. Gormley, MD, Director, 
412 W Carroll, Suite 207, Glendora, 
CA 91740; (818) 963-7684. 


Regional Society Meeting An- 
nounced.—The Virginia Society of 
Otolaryngology-Head and Neck Sur- 
gery will hold its annual meeting 
April 20 through 22, 1989, at The Tides 
Inn, Irvington, Va. For further infor- 
mation, contact Donna Strawderman, 
4205 Dover Rd, Richmond, VA 23221; 
(804) 353-2721. 


International Conference.—An “In- 
ternational Conference on the Eusta- 
chian Tube and Middle Ear Diseases” 
will be held in Geneva on Oct 26 
through 29, 1989. For further infor- 
mation, contact Professor Jacob Sade, 
c/o the Secretariat, Conference on the 
Eustachian Tube and Middle Ear Dis- 
eases, Intercontinental Hotel Geneva, 
7-9 CH du Petit Saconnex, CH-1211, 
Geneva 19, Switzerland. 
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Be, 3 rear old man presented with a 
sh ae five-year history of a gradually 
me ing lesion on his right cheek. 
os oe ‘patient described an evolution in 
i the color of the lesion, from flesh color 
BY to dark pink. It was painless, with no 
episodes. of drainage or bleeding 
Eo - reported. The patient denied previous 
K ae pet injury, or radiation at the 
site of the lesion. His medical history 


Dd 


Howard K. Nam, 


P E A Barod woman was referred 

WwW vith a six-month history of recurrent 
| ‘gts ight-sided epistaxis and intermittent 
pain in the right side of her nose. She 
x had been examined for her bleeding 
_ episodes, but no cause was found. 


ROBERT E. FECHNER, MD, SECTION EDITOR 


PATHOLOGIC QUIZ CASE 1 
Jeffrey I. Feldman, MD, San Diego 


was significant for 20 years of insulin- 
dependent diabetes mellitus and for 
pulmonary tuberculosis treated 25 
years previously without recurrence. 

Physical examination revealed a 
2 X 1.5-cm firm nonblottable mass 


inferolateral to the patient’s right — 


infraorbital rim (Figs 1 and 2). The 
nodule was pinkish where superficial, 
inferiorly, and covered with normal- 


PATHOLOGIC QUIZ CASE 2 





University of Virginia School of Medicine, Charlottesville 


appearing, freely moveable skin supe- 
riorly. The actual mass was mobile 
and nontender. There was no facial or 


cervical adenopathy. The patient was 


taken to the outpatient operating 

room, where an excisional biopsy was 

performed. Microscopic pathologic 

findings are shown in Figs 3 and 4. 
What is your diagnosis? 


MD; Michael W. Kaufman, MD; Allan P. Wolff, MD, Evanston, Ill 


Physical examination revealed a 
pea-sized, mildly tender, mucosal-cov- 
ered mass measuring 1 cm in diameter 
on the floor of the right nasal vesti- 
bule. 

The patient underwent a local exci- 


sion of the intranasal mass as an 

outpatient. The mass was completely 

excised. Representative permanent 

sections (Figs 1 and 2) and an electron 

micrograph (Fig 3) are shown. ° 
What is your diagnosis? 
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Figure 2. 





Figure 1. 
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Figure 2. 
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PATHOLOGIC QUIZ CASE 2 





Figure 3. 
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Pathologic Diagnosis: Mucinous ec- 
crine carcinoma. 

Both apocrine and eccrine sweat 
glands are skin appendages that are 
capable of malignant transformation. 
The latter type of sweat gland, being 
more numerous, is thus a more com- 
mon source of malignancy. One of the 
rarest forms of eccrine adenocarcino- 
ma is the mucinous variety. Mehregan 
et al' found 35 cases of eccrine adeno- 
carcinoma among 450000 consecutive 
biopsy specimens within a period of 20 
years. Only three of the cases were of 
the mucinous type, also referred to as 
adenocystic carcinoma. This is not 
synonymous with adenoid cystic car- 
cinoma such as arises from cerumi- 
nous glands of the external auditory 
canal.’ Likewise, this neoplasm is dis- 
tinct from the mucin-containing pri- 
mary cutaneous mucoepidermoid car- 
cinoma of the anterior aspect of the 
neck that was first described by 
Wenig et al.’ 

Mucinous eccrine carcinoma, or pri- 
mary mucinous carcinoma of the 
sweat glands, was first described by 
Mendoza and Helwig* in 1971. 
Although previous authors had de- 
scribed mucinous tumors arising else- 
where in the body (eg, major and 
minor salivary glands), the realiza- 
tion that this tumor could be primary 
to the skin and not metastatic from 
other sites was a new one. Coinciden- 
tally, the most common site for the 
tumor in their 14 patients was, as in 
the present case, the right cheek. In 
general, the neoplasm appears most 
commonly in the head and neck 
region,' specifically the scalp.’ Sweat 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


gland carcinomas have no predilection 
for either gender or race. There is a 
wide range of susceptible age groups, 
with a slight predominance in the 
elderly. The clinical appearance of 
the lesion does not follow any set 
pattern, and the majority of the 
tumors grow slowly. Pain and drain- 
age at the site of the lesion are not 
expected findings.‘ 

Mucinous adenocystic carcinoma is 
probably derived from secretory cells 
of the eccrine sweat glands! or from 
derivatives of the primary germ of 
this gland. The epithelial tumor cells 
have the ability to secrete a mucin, 
and this could be evidence of a high 
degree of cellular differentiation.‘ 
Histologically, there is usually little 
pleomorphism and relatively infre- 
quent mitotic figures. Ultrastructural 
characteristics (eg, electron-dense 
bodies and vacuolization) of the cells 
in this tumor suggest that these cells 
have secretory capabilities and possi- 
bly are undergoing metaplasia to a 
type capable of mucus production.‘ 

The tumor is usually intradermal 
and consists of small groups or thin 
rows of small basaloid cells floating 
within pools of acid mucopolysaccha- 
ride limited by thin septa of fibrocol- 
lagenous tissue.’ The matrix is muci- 
carmine positive but colloidal iron 
negative. The nuclei are round to oval 
and moderately hematoxylinophilic 
with small central nucleoli. Ductal 
lumina may occasionally be observed 
within cellular clusters. Invasion of 
nerve sheaths, blood vessel walls, and 
underlying striated muscle is observ- 
able.’ 
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According to El Domeiri et al, it is 
possible to separate sweat gland car- 
cinomas histologically into low- and 
high-grade variants. In an analysis of 
83 patients, this separation appeared 
to correlate with the frequency of 
metastasis and local recurrence. The 
treatment of choice for low-grade pri- 
mary neoplasms is wide surgical exci- 
sion. Regional lymph node dissection 
is indicated in the presence of clinical- 
ly involved nodes, in lesions that are 
recurrent after wide excision, and in 
highly undifferentiated tumors. The 
tumor is generally radioresistant. 
Chemotherapeutic agents, on the oth- 
er hand, may help limit locally recur- 
rent disease.’ 
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Pathologic Diagnosis: Leiomyoma 
of the nasal vestibule. 

Leiommyema is a benign tumor of 
smooth—nuscle origin, most common- 
ly founc in the gastrointestinal tract 
and the aterus. It may also be found in 
arrecter pili of the hair follicle, in the 
tunica Gartos of the scrotum, and in 
the med a of blood vessels throughout 
the body.' The tumor may be quite 
vascular and well innervated. Micro- 
scopical y, leiomyoma has intertwin- 
ing bands of spindle-shaped smooth- 
muscle cells with “cigar-shaped” 
nuclei. The eytoplasmic and nuclear 
morphobgical features are uniform 
from cad] to cell, and mitoses are 
extreme y rare. Scant fibrous stroma 
surrounds the muscle cells. Intact 
nasal mueosa can be seen overlying 
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Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


the tumor (Figs 1 and 2). Electron 
microscopy of the tumor shows ultra- 
structural features of benign smooth 
muscle: intracytoplasmic bundles of 
intermediate filaments, presumably 
actin; cell-surface pinocytotic vesicles; 
and a continuous basement membrane 
(Fig 3). 

Intranasal leiomyomas are ex- 
tremely rare and are thought to origi- 
nate from the media of the walls of 
adjacent blood vessels. The first case 
was described in 1966 by Maesaka et 
al? Six additional cases have since 
been reported, all describing small, 
sessile masses measuring less than 2 
cm in diameter and all located submu- 
cosally.’ Recurrent epistaxis or nasal 
pain may be presenting signs.** Treat- 
ment of the intranasal leiomyoma is 
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by simple local excision, and, to our 
knowledge, no recurrence has been 
reported. 
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nasal cavity. Otolaryngology 1973;456:423-429. E 

7. Wolfwitz BL, Sehmamarr A: Smooth-mus- 
cle tumors of the upper respiratory tract. S Afr 
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Letters 


Diplophonia? 


To the Editor.—I would like to briefly 
report an unusual symptom that 
occurred during the sojourn of a for- 
eign body in the larynx that may be of 
interest from a clinical viewpoint, as 
well as from a vocal physiologic view- 
point. A 9- to 10-month-old infant, 
while playing on the floor, was noted 
to have a spell of coughing, following 
which her voice seemed different. On 
examination the voice sounded as if 
two children were crying at the same 
time, with both voices sounding clear 
but with a slightly different pitch. 
There was very little hoarseness and 
no symptoms of obstruction. A direct 
laryngoscopy was performed without 
anesthesia and a piece of clear plastic 
from a six-pack holder was found 
wedged longitudinally between the 
vocal cords, serving essentially as a 
third vocal cord. I suppose this symp- 
tom could properly be called diplo- 
phonia. 

TRUETT BENNETT, MD 

Kailua-Kona, Hawaii 


Evaluation of Single-Dose Cefazolin 
Prophylaxis for Toxic Shock 
Syndrome 


To the Editor.—I read with concern 
the design and conclusions of the arti- 
cle by Jacobsen et al.' Briefly, they 
concluded that antibiotic prophylaxis 
is not indicated for the prevention of 
toxic shock syndrome from nasal sur- 
gery, since a single dose of cefazolin 
failed to eliminate Staphylococcus in 
nasal carriers. The study reinforces 
the substantial body of preexisting 
evidence that a single dose of antibiot- 
ic therapy, used for surgical prophy- 
laxis, does not result in significant 
elimination of skin, respiratory, or 
colonic flora. Staphylococci are par- 
ticularly hard to eradicate in the 
nares, with eradication consistently 
achieved only by using rifampin (pre- 


ferably along with another anti- 
Staphylococcus drug).?° 

Nonetheless, the efficacy of antibi- 
otic prophylaxis in preventing wound 
infections in “clean-contaminated” 
cases cannot be denied. This appears 
to work because the antibiotics 
administered during the time of sur- 
gery provide levels within the wound, 
including microhematomas and de- 
vasculized tissue, such that organisms 
are unable to establish an infection. 
Following that, fibrin barriers are 
effective in sealing off the wound. 

Jacobsen’s other articles have 
alerted us to this syndrome, and I 
think it is a mistake to discount the 
effectiveness of a standard antibiotic 
prophylaxis regimen in substantially 
reducing the possibility of an infec- 
tious complication that is otherwise 
difficult to diagnose early enough to 
eliminate mortality. As difficult as 
the epidemiologic design might be 
because of the rarity of the problem, 
their study does not answer the ques- 
tion posed. 

MICHAEL D. PooLre, MD, PHD 
Tallahassee, Fla 


1. Jacobsen JA, Stephens MH, Kasworm EM: 
Evaluation of single-dose cefazolin prophylaxis 
for toxic shock syndrome. Arch Otolaryngol Head 
Neck Surg 1988;114:326-327. 

2. Yu VL, Goetz A, Wagner M, et al: Staphylo- 
coccus aureus nasal carriage and infection in 
patients on hemodialysis. N Engl J Med 1986; 
315:91-96. 

3. Sande MA, Mandell GL: Effect of rifampin 
on nasal carriage of Staphylococcus aureus. Anti- 
microb Agents Chemother 1975;7:294-297. 


In Reply.—Poole agrees, and, in fact, 
emphasizes that staphylococci are 
notoriously difficult to eradicate from 
the nose. Our study confirms this, and 
we conclude that, because single-dose 
cefazolin “prophylaxis” permits car- 
riage to persist, it is unlikely to havea 
major effect on reducing the incidence 
of toxic shock syndrome (TSS) follow- 
ing nasal surgery. 
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Poole does not define what he 
means by a “standard antibiotic pro- 
phylaxis regimen,” but we would con- 
cede that drugs, routes, frequencies, 
and durations other than the one we 
studied could certainly produce an 
effect other than the one we 
observed. 

Poole’s point about the efficacy of 
some antibiotic regimens preventing 
wound infections in particular cir- 
cumstances is true, but its relevance 
to postoperative TSS is not entirely 
clear. In the case of menstrually asso- 
ciated and postnasal surgery TSS, 
there is relatively little evidence of 
infection per se, as evidenced by tissue 
invasion and local polymorphonuclear 
cell reaction. Colonization, toxin pro- 
duction, and other local factors not 
yet fully elucidated may all play 
important roles in the pathogenesis of 
TSS. 

JAY A. JACOBSON, MD 

EVELYN Kasworm, MT(ASCP) 
MICHAEL H. STEVENS, MD 
Salt Lake City 


intermittent Herpes Simplex 


To the Editor.—I tend toward inter- 
mittent herpes simplex of my right 
nare several times a year. On one 
occasion, in 1986, I had labyrinthitis 
without herpes simplex. I suspected a 
possible connection, so I took 1200 mg 
of acyclovir (two 200-mg capsules 
three times a day). The labyrinthitis 
diminished in 24 hours and cleared in 
72 hours. Labyrinthitis without her- 
pes simplex recurred in February 
1988. I repeated the same dosage of 
acyclovir with identical improvement. 
As a dermatologist, we occasionally 
use a larger dose of acyclovir for the 
treatment of herpes simplex. 

The only side effect was gastroen- 
teritis, which subsided on termination 
of the medication. 

LEONARD E. Savitt, MD 
Los Angeles 


Letters 


Preservation of the Eye 
in Paranasal Sinus Cancer Surgery 


To the Editor —It is always interest- 
ing to read articles wnere the author’s 
experience differs radically from 
cne’s own. “Preservaczion of the Eye in 
Paranasal Sinus Cancer Surgery,” at 
first reading, appears to be such an 
article, for, im my personal series of 
234 maxillary and ethmoida! sinus 
malignancies, orbital clearance was 
needed in 26% of patients. However, 
the article by Perry et al should surely 
be entitled, “Preservation of the Eye 
in Surgery for Estaesioneuroblasto- 
ma,” for this tumor, not common in 
the maxillary sinus, made up 21% of 
their total experience. In my series, 15 
olfactory tumers represented only 6% 
of the total experiemce. Indeed, squa- 
mous carcinoma cf the maxillary 
sinus is by far the most common site 
and malignancy afecting the para- 
nasal sinuses. I have only had to 
remove orbital cortents once when 
treating olfactory tcmors by craniofa- 
cial resection’ and local resection of 
small portions of in~olved orbital per- 
iorbita was first r2ported from the 
Institute of Laryngelogy and Otology, 
London, in 1886.2 Unless the authors 
are seeing TI cases, it is difficult to 
believe that more pztients with antral 
carcinoma will not have intraorbital 
(but extra periosteal) cancer. Not only 
is the orbital floor only 0.5 mm thick 
(0.05 to 4.0 mm), bat the infraorbital 
canal is frequently incomplete, allow- 
ing direct aceess from antrum to 
orbit. Descmiptions in this article of 
“frank invasion of the eye” are con- 
fusing, since this can only occur if 
tumor enters the periorbital tissue via 
the conjunctival sec. As for “peeling 
tumor off tie perbrbita,” this must 
surely contravene all oncologic dic- 
tates unless aimed at short-term pal- 
liation. 

We have earried out a careful com- 
parison between preoperative com- 
puted tomographic scans and surgical 
findings, discovering that, although 
erosion of the orbital plate of the 
ethmoid is usually apparent radiologi- 
cally, the complece orbital floor is 
difficult to visualize. In any case, the 
presence of a normal anatomic route 
makes this of less value. 


Although I agree completely with 
efforts to preserve apparently normal 
seeing eyes, I think that the authors, 
if more experienced with squamous 
carcinoma in the sinuses, might have 
come to a different conclusion. 

Incidentally, exenteration is not 
usually necessary for orbital clear- 
ance with preservation of the eyelids 
leaving a skin-lined socket; good palli- 
ation in a condition that I agree is 
rarely curable when orbital contents 
have to be sacrificed. 

D. F. N. HARRISON, MD, 
MS, PHD, FRCS 
London 


1. Perry C, Levine PA, Williamson BR, et al: 
Preservation of the eye in paranasal sinus cancer 
surgery. Arch Otolaryngol Head Neck Surg 1988; 
114:632-634. 

2. Harrison DFN: Surgical pathology of olfac- 
tory neuroblastoma. Head Neck Surg 1984;7:60- 
64. 

3. Cheesman AD, Lund VJ, Howard D: Cranio- 
facial resection for tumors of the nasal cavity 
and paranasal sinuses. Head Neck Surg 1986; 
8:429-435. 


In Reply.—We appreciate the opin- 
ions expressed by Harrison. As he 
correctly observes, a large portion of 
our patients (actually, 46% of the 
series, rather than the 21% Harrison 
mentions in his letter) were afflicted 
with esthesioneuroblastoma, and in 
none of these cases did we remove the 
eye or have local recurrence. While we 
agree that esthesioneuroblastomas 
behave somewhat differently than 
other cancers, even if these are 
excluded from both series, Harrison 
removed the eye in 60 (27% ) of the 219 
remaining patients, and we removed 
the eye in five (23% ) of our remaining 
22 patients. Obviously, our practices 
do not vary much. 

There might be confusion regarding 
our use of the term frank invasion of 
the periorbita, but this was used to 
mean cancer invasion as determined 
by preirradiation therapy, computed 
tomographic, or magnetic resonance 
imaging scans. After radiation thera- 
py, and at the time of surgical resec- 
tion, if a frozen section of the perior- 
bita was negative for tumor, we pre- 
served the eye. To sacrifice the entire 
globe or orbital contents because one 
area of periorbita is near tumor, but 
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not involved by cancer histologically, 
seems to us excessively mutilating 
surgery. This concept has been sup- 
ported by others. Sisson’ has stated 
that, after 60 Gy preoperatively, the 
orbit underwent exenteration “only if 
invasion was demonstrated on open 
exploration.” Som? stated that “it may 
be prudent to preserve the eye unless 
there is actual evidence of involve- 
ment at the time of surgery,” and all 
his patients had 60 Gy preoperatively. 
Weymuller et al’ also supported this 
concept in his article in 1980. Most 
recently, Cheesman et alt have stated 
that “resection of involved periosteum 
and frozen-section control of adjacent 
orbital contents with the possibility of 
future surgery if tumor recurs in this 
area have not been associated with a 
necessarily poorer prognosis.” 

We continue to support the concept 
that with high-resolution computed 
tomographic scanning, magnetic reso- 
nance imaging, and preoperative 
radiotherapy by skilled radiothera- 
pists, the orbital contents may be 
spared in most cases. Obviously, all 
cancer must be removed, but to reiter- 
ate: “We believe that the eyes of all 
patients with paranasal sinus cancer 
can be preserved unless, after radio- 
therapy, the periosteum is extensively 
involved. Small areas of periorbita 
may be locally resected with frozen- 
section control.’ 

PAUL A. LEVINE, MD 
ROBERT W. CANTRELL, MD 
BRIAN R. WILLIAMSON, MD 
Charlottesville, Va 


CHRISTOPHER PERRY, FRACS 
Brisbane, Australia 


1. Sisson GA: Symposium III: Treatment of 
malignancies of paranasal sinuses: Discussion 
and summary. Laryngoscope 1970;80:945-953. 

2. Som ML: Surgical management of carcino- 
ma of the maxilla. Arch Otolaryngol Head Neck 
Surg 1974;99:270-272. 

3. Weymuller EA, Reardon EJ, Nash D: A 
comparison of treatment modalities in carcino- 
ma of the maxillary antrum. Arch Otolaryngol 
Head Neck Surg 1980;106:625-629. 

4. Cheesman AD, Lund VJ, Howard DJ: Cra- 
niofacial resection for tumors of the nasal cavity 
and paranasal sinuses. Head Neck Surg 
1986;8:429-435. 

5. Perry C, Levine PA, Williamson BR, et al: 
Preservation of the eye in paranasal sinus cancer 
surgery. Arch Otolaryngol Head Neck Surg 
1988;114:632-634. 
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CEFTIN tasers 


(cefuroxime axetil) Glaxo 


125, 250, and 500 mg Film-Coated, Easy-to-SwallowTablets 
The broadest in vitro spectrum oral cephalosporin 


Highly effective in: 
Bacterial bronchitis 
caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae” 
Haemophilus parainfluenzae 


Otitis media 

caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae” 
Streptococcus pyogenes 


(group A beta-hemolytic streptococci) 
Branhamella catarrhalis” 


Pharyngitis/tonsillitis' 
caused by: 
Streptococcus pyogenes 


(group A beta-hemolytic streptococci) 


Power with convenience 
BID schedule enhances compliance 


Easy-to-remember 
breakfast/supper regimen 


May be taken without regard 
to meals 


*Ampicillin-susceptible strains 

TPenicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever 


Please consult next page for Brief Summary of 
Prescribing Information 


Allen & Hanburys/ EÈ 


Division of Glaxo Inc 
Research Triangle Park, NC 27709 
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- CEFTIN® Tablets BRIEF SUMMARY 
- (cefuroxime axetil, Glaxo) 





The following is a brief summary only. Before prescribing, see complete 
escribing information in CEFTIN® (cefuroxime axetil, Glaxo) Tablets product 
labeling. 
CONTRAINDICATIONS: CEFTIN® is contraindicated in patients with known 
allergy to the cephalosporin group of antibiotics. 
WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN 
OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in association with 
antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipo! resins have been shown to bind the toxin in 
vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuance or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by C difficile. Other causes of colitis should also 
be considered. 


PRECAUTIONS: General: If an allergic reaction to CEFTIN® occurs, the drug 
should be discontinued, and, if necessary, the patient should be treated with 
appropriate agents, eg, antihistamines, pressor amines, or corticosteroids. 

As with other antibiotics, prolonged use of CEFTIN may result in overgrowth 
of nonsusceptible organisms. If superinfection occurs during therapy, appro- 
priate measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 


Information for Patients: (Pediatric) CEFTIN is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg, applesauce, ice cream). 
However, it sħould be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuance of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus, the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest CEFTIN reliably. If not, 
alternative therapy should be considered. 


interference with Laboratory Tests: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling’s solution or 
with Clinitest® tablets), but not with enzyme-based tests for glycosuria (eg, 
Clinistix®, Tes-Tape*). As a false-negative result may occur in the ferricyanide 
# test, itis recommended that either the glucose oxidase or hexokinase method 
be used to determine biood plasma glucose levels in patients receiving CEFTIN. 
Cefuroxime does not interfere with the assay of serum and urine creatinine 
by the alkaline picrate method. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 
Studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory tests. 
Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category 8: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 


revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 


axetil. There are, however, no adequate and well-controlled studies in pregnant 
women, Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 
needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
should be given to discontinuing nursing temporarily during treatment with 
CEFTIN® (cefuroxime axetil, Glaxo), 


ADVERSE REACTIONS: The adverse reactions to CEFTIN® are similar to 
reactions to other orally administered cephalosporins. CEFTIN was usually well 
tolerated in controlled clinical trials. Pediatric patients taking crushed tablets 
during clinical trials complained of the bitter taste of CEFTIN Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for 
Patients: (Pediatric)]. The majority of adverse events were mild, reversible in 
nature, and did not require discontinuance of the drug. The incidence of 
gastrointestinal adverse events increased with the higher recommended 
doses. Twenty-five (25) patients have received CEFTIN 500 mg twice a day for 
one to 2.5 months with no increase in frequency or severity of adverse events 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 


_ 2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 


in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
CEFTIN. Of the patients treated with CEFTIN who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients 
experienced a delayed hypersensitivity reaction to CEFTIN. 


Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed. 
Eosinophilia (1.1% of patients) and positive Coombs’ test (04% of patients) have 
been reported. 


In addition to the adverse reactions listed above that have been observed in 
patients treated with CEFTIN, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin class antibiotics: 

Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, and 
hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, and leukopenia. 


Glax o eo 


Glaxo Inc., Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo Inc. All rights reserved. 


ACADEMIC POSITION IN OTOLARYNGOLOGY— 
HEAD AND NECK SURGERY 


The Department of Otolaryngology, Medical College of 
Ohio is seeking a board certified/eligible otolaryngologist 
to join a full-time academic facility. This position will 
include clinical practice, teaching and opportunity for 
research. Salary and academic appointment will be 
commensurate with experience and training. Benefits 
are excellent. Applicants should send their curriculum 
vitae to: 


Allan M. Rubin, MD, Ph.D., 

Department of Otolaryngology-Head 
and Neck Surgery, 

Medical College of Ohio, C.S. 10008, 

Toledo, Ohio 43699. EOE. 


OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
SAN FRANCISCO BAY AREA 


Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Benefits 
Requires California License and 
Board Certification or Eligibility 
Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 
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PEDIATRIC SUSPENSION Z 








Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


RYNATAN? is an antihistaminic/deconaestant combination available for oral administration as 
Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8mg 
Pyrilamine Tannate 25m 


. le i g 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, methylcellu- 
lose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mqg 
Chiorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glycerin, kao- 
lin, magnesium aluminum silicate, methylparaben, pectin, purified water, saccharin sodium, 
sucrose. 


Clinical Pharmacol 
RYNATAN combines the sympathomimetic decongestant effect of phenylephrine with the anti- 
histaminic actions of chlorpheniramine and pyrilamine. 


Indications and Usage 

RYNATAN is indicated for symptomatic relief of the coryza and nasal congestion associated 
with the common cold, sinusitis, allergic rhinitis and other upper respiratory tract conditions. 
Appropriate therapy should be provided for the primary disease. 


Contraindications 
RYNATAN is contraindicated for newborns, nursing mothers and patients sensitive to any of 
the ingredients or related compounds. 


Warnings 

Use with caution in patients with hypertension, cardiovascular disease, hyperthyroidism, 
diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with caution or avoid use in 
patients taking monoamine oxidase (MAO) inhibitors. This product contains antihistamines 
which may cause drowsiness and may have additive central nervous system (CNS) effects 
with alcohol or other CNS depressants (e.g., hypnotics, sedatives, tranquilizers). 


Precautions 

General: Antihistamines are more likely to cause dizziness, sedation and hypotension in 
elderly patients. Antihistamines may cause excitation, particularly in children, but their combi- 
nation with sympathomimetics may cause either mild stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or engaging in 
potentially hazardous activities requiring alertness, such as driving a car or operating machin- 
ery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects of anti- 
histamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal studies have been 
performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies have not 
been conducted with RYNATAN. It is also not known whether RYNATAN can cause fetal harm 
when administered to a pregnant woman or can affect reproduction capacity. RYNATAN 
should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions 

Adverse effects associated with RYNATAN at recommended doses have been minimal. The 
most common have been drowsiness, sedation, dryness of mucous membranes, and gastro- 
intestinal effects. Serious side effects with oral antihistamines or sympathomimetics have 
been rare. 


Overdosage 

Signs and symptoms: May vary from CNS depression to stimulation (restlessness to convul- 
sions). Antihistamine overdosage in young children may lead to convulsions and death. 
Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be taken 
against aspiration especially in infants, children and comatose patients. If gastric lavage is 
indicated, isotonic or half-isotonic saline solution is preferred. Stimulants should not be used. 
If hypotension is a problem, vasopressor agents may be considered. 


Dosage and Administration 

Administer the recommended dose every 12 hours. 

RYNATAN® Tablets: Adults — 1 or 2 tablets. 

RYNATAN® Pediatric Suspension: Children over six years of age—5 to 10 mL (1 to 2 tea- 
spoonfuls); Children two to six years of age—2.5 to 5 mL (1% to 1 teaspoonful); Children under 


= two years of age—Titrate dose individually. 
- How Supplied 


RYNATAN*® Tablets: buff, capsule-shaped, compressed tablets in bottles of 100 (NDC 0037- 
0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. bottles (NDC 
0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 0037-0715-68). 


Storage: RYNATAN*® Tablets — Store at room temperature; avoid excessive heat — above 
40°C (104°F). 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 15°C- 
30°C (59°F—86°F); protect from freezing. 


*Patent pending. 
RYNATAN®-S is the combination of RYNATAN® Pediatric Suspension (4 fl. oz.) anda 10 mL, 
Calibrated, oral syringe. 
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PLEASE NOTE: Change of Location 


The Voice Foundation 


EIGHTEENTH ANNUAL SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
to be held at 
HOTEL ATOP THE BELLEVUE 
Broad and Walnut Streets 
and 
THE CURTIS INSTITUTE OF MUSIC 
Philadelphia, Pennsylvania 
the week of June 4—9, 1989 
in association with 
Jefferson Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
40 West 57th Street, Room 300 
New York, New York 10019 
(212) 581-2530 


The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 












A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 


Scott P. Smith, M.D. 
MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 


an equal opportunity employer mitih 


Twenty-second Annual 
1989 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


June 5-9, 1989 


Course Director: Douglas E. Dawson, M.D., lowa City, lowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Bruce W. Pearson, M.D., Jacksonville, Florida 


This one-week course, designed for both residents and practicing head and neck surgeons, 
will provide a comprehensive review of the current techniques in the management and 
recenstruction of head and neck neoplasms. Areas covered will include treatment of salivary 
gland, oral cavity, laryngeal, and thyroid carcinomas. Cadaver dissection under the 
supervision of the faculty to include practical applications of myocutaneous flaps will be 
offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck Cancer 
and Reconstructive Surgery for Nurses will be given June 5-8, 1989. 


Fee $1,000 
Res-dents with a letter from department head will receive a 50 percent reduction on their fee. 
Enrollment is strictly limited. 


For further information centact: 
Marilyn Broxey | % 
Department of Otolaryngology—Head and Neck Surgery $ 
The University of Iowa Hospitals and Clinics a 
Iowa City, Iowa 52242 A 





319/356-2166 a 
Fifth Annual a 
1989 Iowa Head and Neck Cancer and E 


Reconstructive Surgery Course for Nurses ‘ 
June 5-8, 1989 


Guest Faculty: M. Linda Workman, R.N., Ph.D. 
Cincinnati, Ohio 


This four-day nursing course will present the comprehensive management of patients with 
head and neck cancer. Topics covered will include current treatment regimes, nursing 
interventions, and psychological and social considerations. A concurrent course in Head and 
Necx Cancer and Reconstructive Surgery for Physicians will be given June 5-9, 1989. 


Fee: $200 
CEUs—3.0 
Enrollment is strictly limited. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology—Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 
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NEW YORK EYE & EAR INFIRMARY 


and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
April 27-29, 1989 
September 14-16, 1989 
January 18-20, 1990 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on femporal bone dissection and 


CLEVELAND CLINIC 
FLORIDA 
OTOLOGIST 
NEURO-OTOLOGIST 


Board Certified Otolaryngologist is 
needed to establish and head the 
Section of Otology and Neuro-otology 
at Cleveland Clinic Florida, sister orga- 
nization to the Cleveland Clinic Foun- 
dation. Fellowship training in Otology/ 
Neuro-Otology preferred but not 
required if previous experience is 
comparable. Posterior skull base and 
middle cranial fossa surgical expertise 
is necessary. Full Audiological, ENG, 
and BAEP support available as is 
excellent working relationship with 


individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 


Neurology, Neurosurgery and Head 
and Neck Surgery. Competitive salary, 
excellent benefits and retirement 
plan. 


Contact or Forward CV to: 


Benjamin G. Wood, M.D. 
Cleveland Clinic Florida 


310 East Fourteenth Street Chairman, Department of 
iS New York, New York 10003 Otolaryngology/HNS 3000 West Cypress Creek Road 
if (212) 598-1395 Frank E. Lucente, M.D. Fort Lauderdale, Florida 33309 





‘ PEDIATRIC 
OTOLARYNGOLOGIST 


The Department of Otolaryngology-Head and Neck Surgery of 
the Eastern Virginia Medical School is seeking a full time 
pediatric otolaryngologist. This position includes Directorship 
of the Otolaryngology service at the 144-bed Children’s 
Hospital of the King’s Daughters. This free-standing Children’s 
Hospital is located within the Eastern Virginia Medical Center 
and provides a dynamic atmosphere for medical, surgical, and 
research activities in Pediatrics. 





LAG 


Central Ohio Medical Group 






ENT Physician, BC/BE, wanted 
for ENT Department of a pres- 
tigious multispecialty group in 







Columbus, Ohio, with branches 
in three surrounding suburban 
communities. 






The Director of Pediatric Otolaryngology will conduct an 
active practice, be involved in teaching at all levels, and have 
protected research time. Candidates must be Board-certified 
or eligible, fellowship trained, qualified for appointment at the 
Assistant Professor level, and eligible for medical licensure in 
Virginia. 











Excellent practice opportunity 
with guaranteed starting salary 
and benefits. This is a diverse 







Applicants should send their curriculum vitae to: and thriving local economy, 





with rapidly growing suburban 
communities. 






Gary L. Schechter, M.D. 
Professor and Chairman 
Department of Otolaryngology- 
Head and Neck Surgery 
825 Fairfax Avenue, Room 510 
Norfolk, Virginia 23507 
804-446-5934 


Eastern Virginia Medical School is an affirmative action, 
equal opportunity employer. 







Respond with CV to: 









JOHN WILLIS, M.D. 
497 EAST TOWN ST. 

COLUMBUS, OH 43215 
614/222-3300 
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When the world 
turns upside 
down... 


Transderm Scõp 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine’? 


e better compliance because transdermal 
delivery is more convenient 


f f Transderm Scop’ 
5. scopolamine 
# programmed delivery 
0.5 mg over 72 hrs 


Transderm Scōp should not be used in children. Use with i 
special care in the elderly and in patients taking ) 
drugs (including alcohol) capable of causing / 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please - 
see Prescribing Information on L 


lity, next page before 
isi 
“ing 


n, 
7. 


prescribing. 





_ Transderm Scop* 
i scopolamine 

(formerly Transderm-V) 

be __ Transdermal Therapeutic System 


f = Programmed delivery in vivo of 0.5 mg of 





Sh scopolamine over 3 days 

F BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 

bh INDICATIONS AND USAGE 


Transderm Scop is indicated for prevention of nausea and 

. vomiting associated with motion sickness in adults. The disc 

2 should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scōp provides antiemetic pro- 

tection within several hours following application of the disc 

behind the ear. In 195 adult subjects of different racial origins 

Le who participated in clinical efficacy studies at sea or in a 

IÀ controlled motion environment, there was a 75% reduction in 

&. the incidence of motion-induced nausea and vomiting. 

2 Transderm Sc6p provided significantly greater protection than 

that obtained with oral dimenhydrinate. 


` CONTRAINDICATIONS 

Transderm Scōp should not be used in patients with known 

hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scdp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 

pyloric obstruction, or urinary bladder neck obstruction. 

Caution should be exercised when administering an antiemetic 

or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scōp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 

_ Information for Patients 

_ Since scopolamine can cause temporary dilation of the pupils 

and blurred vision if it comes in contact with the eyes, patients 

= Should be strongly advised to wash their hands thoroughly with 

-Soap and water immediately after handling the disc. 

i Patients should be advised to remove the disc immediately 

and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
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___ Operating dangerous machinery. A patient brochure is available. 
A Drug Interactions 

____ Scopolamine should be used with care in patients taking 

\ 


by drugs, including alcohol, capable of causing CNS effects. Spe- 
Fi Cial attention should be given to drugs having anticholinergic 

properties, e.g., belladonna alkaloids, antihistamines (including 
W meclizine), and antidepressants. 


b> Carcinogenesis, Mutagenesis, Impairment of Fertility 


_administered by daily subcutaneous injection. In the highest- 
hes, dose group (plasma level approximately 500 times the level 
ik __ achieved in humans using a transdermal system), reduced 
K 


F No long-term studies in animals have been performed to 

z evaluate carcinogenic potential. Fertility studies were per- 

p -formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 

p 


maternal body weights were observed. 

= Pregnancy Category C 

_____ Teratogenic studies were performed in pregnant rats and 

rabbits with scopolamine hydrobromide administered by daily 

intravenous injection. No adverse effects were recorded in the 

rats. In the rabbits, the highest dose (plasma level approxi- 

' mately 100 times the level achieved in humans using a 

transdermal system) of drug administered had a marginal 

embryotoxic effect. Transderm Scōp should be used during 

= pregnancy only if the anticipated benefit justifies the potential 

-= Tisktothe fetus. 

= Nursing Mothers 

f = Itis not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 

should be exercised when Transderm Scép is administered to 

__ @Nursing woman. 

f Pediatric Use 

___ Children are particularly susceptible to the side effects of 

_____ belladonna alkaloids. Transderm Scōp should not be used in 

_____ Children because it is not known whether this system will 

: release an amount of scopolamine that could produce serious 

adverse effects in children. 





ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scép: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scdp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Sc6p disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scép disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands shouid be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C), 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


Cl ile Be A 


References: 

1. Dahl E: Clin Pharmacol Ther 1984:36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979:2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scép, compared to 50% with Dramamine® 
(P>0.05). 


659-5065-A © 1988, CIBA. 















The University of North Carolina at Chapel 
Hill has an opening in the Division of 
Otolaryngology/Head & Neck Surgery for 
an Academic Otolaryngologist with an 
interest in Facial Plastic and Head and 
Neck Surgery. Individuals interested in 
this position should have a significant 
experience in Research and Teaching with 
evidence of proficiency in these areas. 
Teaching, research and patient care will 
be the focal points of this position. All 
individuals applying must be Board Eligible 
or Board Certified in Otolaryngology/Head 
and Neck Surgery. Applicants with fellow- 
ship experience will be preferred. Aca- 
demic rank and salary will be commensu- 
rate with experience. 


Apply to: Harold C. Pillsbury, MD, Profes- 
sor and Chief, Division of Otolaryngology / 
Head & Neck Surgery, CB# 7070 Burnett- 
Womack Bldg., University of North Caroli- 
na, Chapel Hill, NC 27599-7070. The 
University of North Carolina is an Equal 
Opportunity Employer and minority and 
female applications are encouraged. 








® 


KAISER PERMANENTE 
Good People. Good Medicine. 






NORTHERN CALIFORNIA 






The Permanente Medical Group, Inc. 
Stockton Medical Offices is a prepaid 
group practice seeking Board Certi- 
fied/Board Eligible Otolaryngologists 
interested in building a department. 


Positions available immediately and in 
1989. 









Direct letter of introduction and cur- 
riculum vitae to: 






Frederic D. Baker, M.D. 
Physician-in-Charge 
1305 Tommydon St. 
Stockton, CA 95210 


UTMB The Department of Otolaryngology at 
The University of Texas Medical Branch at Galveston 


presents its 


20th ANNUAL OTOLARYNGOLOGY CONFERENCE 


MANAGEMENT 
OF EARLY 
HEAD AND NECK 
CANCER 


June 15-17, 1989 
South Shore Harbour 
Resort & Conference 

Center 


League City, Texas 


CHARLES M. STIERNBERG, M.D.. 


Ly Va CONTINUING 


with 
Thomas B. Aufdemorte, D.D.S. 


San Antonio 


Helmuth Goepfert, M.D. 


Houston 


G. Richard Holt, M.D. 


San Antonio 


Charles J. Krause, M.D. 
Ann Arbor 


Richard K. Newman, M.D. 


San Antonio 


The Office of 


For more information 


Course Director 








Yow ane caurled to attend lhe 


WEST VIRGINIA 
ACADEMY OF OTOLARYNGOLOGY 
HEAD and NECK SURGERY 


at The Greenbrier 
Wed Vixginize 
May 10 - 13, 1989 
Derald E. Brackmann, M.D. 


E. Gaylon McCullough, M.D. 
William R. Panje, M.D. 


Registration foo $4150 
Sip by box 
F.T. Sporck, M.D. 


P*O. Box 1628 
Charleston, WV 25325-1628 


é EDUCATION 


The University of Texas 
Medical Branch at Galveston 





BOSTON AREA 


OTOLARYNGOLOGIST/ 
PEDIATRIC 
OTOLARYNGOLOGIST 


FULL TIME/PART TIME 


Three person 
Otolaryngology Group 
seeking Board Certified- 
Eligible Otolaryngologist 
with special interest in 
pediatrics. 


Busy, full service, multi- 
site clinical practice. 


Send resume to: 


Christine Roche 
Business Manager 
29 Dudley Street 
2nd Floor 
Cambridge, MA 02104 


call: (409) 761-2996 








ACADEMIC POSITION 
IN OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


Assistant Professor/Instructor level 
position available at the Quillen-Dish- 
ner College of Medicine, East Tennes- 
see State University and the Mountain 
Home V.A. Medical Center. The appli- 
cant must be Board Eligible and must 
have a documented ability in teaching 
and patient care. Send a current 
curriculum vitae and three letters of 
reference to: 


Louis A. Modica, M.D. 

Department of Surgery 

P.O. Box 19750A 

Quillen-Dishner College of Medicine 
East Tennessee State University 
Johnson City, Tennessee 37614 


ETSU is an affirmative action/equal 
opportunity employer. Women and 
minorities are encouraged to apply. 
ETSU employs only U.S. citizens and 
aliens authorized to work in the United 
States. 





THE OTOLARYNGOLOGY REVIEW COURSE 


honoring Howard House, M.D. 


February 26-March 4, 1989 — Chicago 


Now, your best review and update for board exams and practice 
Cosponsored by the Osler Institute and St. Louis University 


OBJECTIVES 


e Increase basic science knowledge in otolaryngology 


e Improve clinical skills in diagnosis and treatment 
e Assist otolaryngology residents in organizing study 


e Prepare board candidates to take board examinations 
e Provide practicing surgeons with a review and update 


METHODS 


e HOME STUDY MATERIALS consisting of a syllabus of 
questions and answers with assignments 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 

e PRACTICE EXAMS with oral and written parts 


"The faculty was outstanding. The most pleasant thing was leaming a tremendous amount, not 
only from world-famous authorities but from people who are relatively unknown as well."* 


PATHOLOGY 


Upper Respiratory 
Oral Cavity 


- Bone and Soft Tissue 


Thyroid and Parathyroid 
Salivary Glands 
Ear and Temporal Bone 


- BASIC SCIENCES 


’ 


i 


Anatomy and Embryology 
Genetics and Physiology 
Immunology and Allergy 


CLINICAL SCIENCES 


_ Anesthesiology 


Endocrinology 


in 
v’ 


iy Whe 


Systemic Disease 
Infectious Disease 
Radiology 


_ OTOLOGY 
_ Audiology 
~ Otologic Medicine 


Deafness and Dizziness 
Facial Nerve 


_ Base of Skull Surgery 
_ Temporal Bone Surgery 


PEDIATRIC 
OTOLARYNGOLOGY 


PRR s 


Respiratory Obstruction 
Pediatric Tumors 


Caustics and Foreign Bodies 


Laryngeal Anomalies 


HEAD AND NECK 
Nose and Sinusés 
Oral Cavity 
Pharynx and Larynx 
Salivary Glands 
Trachea and Esophagus 
Thyroid and Parathyroid 
Mandible 
Maxillofacial Trauma 
Facial Anomalies 


AESTHETIC SURGERY 
Otoplasty 
Rhinoplasty 
Blepharoplasty 
Rhytidectomy 
Cosmetic Complications 


LAB AND EXAMS 
Pathology Glass Slides 
Written and Oral Exams 


Charles Bluestone, M.D. 
Professor of Otolaryngology 
University of Pittsburgh 


Bruce Campbell, M.D. 


Ass’t. Professor of Surgery 
Medical College of Wisconsin 


Arnold Cohn, M.D. 
Professor of Otolaryngology 
Wayne State University 


Lauren Holinger, M.D. 
Assoc. Prof. of Otolaryngology 
Rush Medical College 

Jerry House, M.D. 


Ass’t. Clin. Professor of Oto. 
Indiana University 


Howard House, M.D. 
Practicing Otolaryngologist 
House Ear Clinic 


Vincent Hyams, M.D. 
Emeritus Chmn. of Oto. Path. 
Armed Forces Institute of Path. 
Thimothy Kaiser, M.D. 
Ass’t. Clin. Professor of Oto. 
Washington University 
Thomas Kron, M.D. 

Ass’t. Prof. of Oto. H. & N. Surg. 
Loyola University 

Arvind Kumar, M.D. 


Assoc. Prof. of Otolaryngology 
University of Illinois at Chicago 
K.J. Lee, M.D. 

Ass’t. Clin. Professor of Oto. 
Yale University 

Robert Maisel, M.D. 
Assoc. Prof. of Otolaryngology 
University of Minnesota 


Michael Maves, M.D. 


Professor and Chairman of Oto. 
St. Louis University 


Thomas McDonald, M.D. 
Professor of Otolaryngology 
Mayo Medical School 

Charles Myer, M.D. 

Ass’t. Prof. of Otolaryngology 
University of Cincinnati 
Arnold Noyek, M.D. 
Professor of Oto. and Radiology 
University of Toronto 


Myles Pensak, M.D. 
Assoc. Prof. of Otolaryngology 
University of Cincinnati 


Lewis Tenta, M.D. 
Assoc. Prof. of Otolaryngology 
Rush Medical College 


Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 











Name 

Address 

City/State/Zip 

Phone For [ ] Feb. 26-Mar. 4, 1989 — Chicago 
Mail today to: LJ September 3-9, 1989 — Chicago 


1094 Dawn Lane, Dept. 012 


P.O. Box 2218 
Terre Haute, IN 47802 


L] February 1990 — Chicago 


[] Check enclosed for $ 
[.] Please send more information 


"Accommodations were comtfortable...."* 


GOALS AND LOCATION: The course 
given the week before written and or 
exams to save time and travel expense fe 
board candidates. Home study materials a 
sent upon registration. The best value is 
take the seminar well in advance of writte 
boards and repeat for half price. The cour: 
will be held at the HolidayInn Willowbroo 
7800 Kingery Highway, Willowbrook — < 
miles south of O’Hare and 10 miles west « 
Midway Airport. Rates are $65 single ar 
$88 double. 


"and those little extras...."* 


LOWEST AIR FARES: Reliable Trav 
offers you the lowest air fare — often belc 
super-saver rates. Please call toll-free (801 
645-6504 ext. 10 and identify yourself wii 
this Osler course for special group fares. 


"remarkably complete and pleasant."* 


PLACEMENT SERVICE: For a practic 
opportunity write or call (800) 356-7537. 


"the most education for themoney."* 


FEES AND C.M.E. CREDITS: 

e Category 1 C.M.E. Credit: 60 hour: 
e Practicing Surgeons: $636 
è Residents and Fellows: one third of 


e Repeating course within 2 years: half price 

e Add 10% to payment after Feb. 15, 1989. 

e Attendees not in course hotel add $8/day. 

e $50.00 will reserve your position. 

eSt. Louis University is accredited by th 
ACCME and designates this program fc 
60 Credit Hours in Category 1 of th 
Physician’s Recognition Award of th 
American Medical Association. 


"home study material was extremely helpful."* 


CANCELLATIONS: Refunds subject to $5( 
fee, will be made until the seminar begins. 
eCancellation after mailing home stud 
material requires retention of half of the fer 


"I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


* Comments by participants 











VANCENASE inser 
brand of Heclomethasone dipropionate, USP 


Brief summary of prescribing information for oral inhalation only. For full 
prescribing information, please consult package insert 


INDICATIONS AND USAGE VANCENASE® (beclomethasone dipropionate, 
USP) Nasal Inhaler is indicated for the relief of the symptoms of seasonal 
or perennial rhinitis in those cases poorly responsive to conventiona! 
treatment. 


CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this 
preparation contraindicates its use. 


WARNINGS The replacement of a systemic corticosteroid with 
VANCENASE Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 

When transferred to VANCENASE Nasal Inhaler, careful attention must 
be given to patients previously treated for prolonged periods with 
systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation of 
their symptoms. 

Studies have shown that the combined administration of alternate day 
prednisone systemic treatment and orally inhaled beclomethasone 
increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE treatment should be used 
with caution in patients already on alternate day prednisone regimens for 
any disease 


PRECAUTIONS General: During withdrawal from oral steroids. some 
patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and depression 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local 
therapy or discontinuance of treatment with VANCENASE Nasal Inhaler. 

Beclomethasone dipropionate is absorbed into the circulation. Use of 
excessive doses of VANCENASE Nasal Inhaler may suppress HPA function 

VANCENASE should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract, or in 
untreated fungal, bacterial, systemic viral infections, or ocular herpes 
simplex, 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septal ulcers, nasal surgery, 
or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided. 

Information for Patients: Patients should use VANCENASE Nasal 
Inhaler at regular intervals since its effectiveness depends on its regular 
use. The patient should take the medication as directed. It is nct acutely 
effective and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of VANCENASE Nasal Inhaler are fully manifested. One te two 
weeks may pass before full relief is obtained. The patients should contact 
the doctor if symptoms do not improve, or if the condition worsens, or if 
sneezing or nasal irritation occurs. For the proper use of this unit and to 
attain maximum improvement, the patient should read and follow the 
accompanying PATIENT'S INSTRUCTIONS carefully. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of 
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Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal solution con- 
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of significant symptomatic improvement, Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic cOrticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be Used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rately in clinical studies, but if such an 
infection presents, treatment with appropriate local therapy or discon- 
tinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses May suppress hypothalamic-pituitary-adrenal 
function. $ 

Nasalide should be used with caution in patients with active or quies- 
cent tuberculosis infections of the respiratory tract; untreated fungal, 
bacterial, or systemic viral infections; or ocular herpes simplex. 

In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should con- 
tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight increase in 
the incidence of pulmonary adenomas in mice, but not in rats. 

Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 
incidence of this tumor type has been reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of 
flunisolide (200 meg/kg/day) showed some evidence of impaired fertil- 
ity. Reproductive performance in low and mid-dose groups was compa- 
rable to controls. 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus. 


Nursing Mothers: Because other corticosteroids are excreted in — 


human milk, caution should be exercised when the drug is administered 
to nursing women. 
Adverse Reactions: The most frequent complaints were mild transient 


nasal burning and stinging (reported in approximately 45% of patients). 


These complaints do not usually interfere with treatment; in only 3% of 
poems was it necessary to decrease dosage or stop treatment 
ecause of these symptoms. 

Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste. In rare 
instances, nasal septal perforations were observed during the studies 
but a causal relationship with Nasalide was not established. 

Systemic corticosteroid side effects were not reported during the con- 
trolled clinical trials. If recommended doses are exceeded, or if individ- 
uals are particularly sensitive, symptoms of hypercorticism could occur. 


Dosage and Administration: Full therapeutic benefit requires regular 
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use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to 


__ use. Recommended starting dose in adults: 2 sprays in each nostril 


bid. If needed, increase to 2 sprays t.i.d. 
Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.id. Not recommended for use in 


- children less than 6 years old. 
‘Total 


ily doses: not to exceed 8 sprays in each nostril for adults and 4 

sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control symptoms. 

Ho Sian: Each 25 ml Nasalide® (flunisolide) nasal solution spray 
(NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 






ie - (0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 


dust cover, and patient instructions. 
Rev. December 1987 
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SYNTEX LABORATORIES, INC. 
PALO ALTO, CA 94304 
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CHICAGO TEMPORAL BONE 
DISSECTION COURSE 
Seventh Consecutive Year 


Director: Richard J. Wiet, M.D., F.A.C.S. 


This intensive, five-day course is designed to help residents 
and general otolaryngologists develop skills and avoid com- 
plications in the following procedures— 


e tympanoplasty-with and without ossiculoplasty 
e mastoidectomy 

e labyrinthectomy 

è stapedotomy 


The laboratory provides each participant with— 


e Micro-tech surgical drill 
e Zeiss surgical microscope 
e Temporal bones 

e All necessary instruments 


Guest instructors are from universities and private practice. 


Program emphasis on prevention of complications and newer 
technology. 


Date: 1989: June 19-23 


$1000 
$700 for residents 


40 hours AMA Category I 


Continuing Medical Education 
Hinsdale Hospital, 120 North Oak Street 
Hinsdale, IL 60521 ¢ (312) 887-2645 


Tuition: 


Credit: 
Contact: 








The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, HMO multispecialty group 
practice — a partnership composed of and managed by 
SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. ' 
If calling from outside of California, please call (800) l 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 51A9, Walnut Center, Pasadena. CA 
91188-8854. 
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NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
April 27-29, 1989 
September 14-16, 1989 
January 18-20, 1990 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Masteidectomy *Canal Wall Up & Down Techniques 
“Facial Recess Techniques “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques © “Homograft Tympanoplasty Techniques 
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Baseline 
46-49 Every 1- years 
50 & up Every yer 















Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director ë 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 







What 
will you tell her 
about 
screening 














mam h ? 310 East Fourteenth Street Chairman, Department of 
mograp y ° New York, New York 10003 Otolaryngology /HNS 
(212) 598-1395 Frank E. Lucente, M.D. 











Many of your patients will hear about 
screening mammography through a program 


Tyigld, 

launched by the american Cancer Society and a ° 

the American Ccllege of Radiology, and they H Michael Reese Health Plan 
irava 


may come to you with questions. What will 


you tell them? The Michael Reese Health Plan, a large sg 
We hope you'll encourage them to have a well-established HMO serving its members s 
screening mammogram, because that, along in 20 Health Centers throughout the a 
with your regular breast examinations and Chicago Metro area, is seeking additional 9 
their monthly self examinations, offers the Board Certified/Eligible physicians in the | 
best chance of ea-ly detection of breast cancer, following specialty: : 
a disease which will strike one woman in 10. O ] ] A 
If you have questions about breast cancer to aryngo ogy 5 
- detection for asymptomatic women, please Physicians with the Health Plan enjoy a full 
contact us. practice with modern facilities and equip- F 
ment as well as opportunities for teaching. 4 
A highly-competitive salary and excellent ; a 
AMERICAN Professional Education Dept. benefits complement a rewarding practice SK 
R Navona! Headquarters and lifestyle. 4 
3 90 Park Avenue 
SOCIETY a e yaaa Aee Interested applicants should address in- 


or your local society 





quiries to: 
Va American 1891 Preston White Drive Scott P. Smith, M.D. 
AC O E Os rE OP a TE A MICHAEL REESE HEALTH PLAN 





2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 
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Note: Please read these instructions mn ai deficiencies 
must be corrected before manuscripts can be reviewed. 

| Send manuscripts by first-class mail to Byron J. Bailey, MD, 

| Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 

Substation 1, POBox 103, Galveston, TX 77550. Phone: (409) 

765-9040. Manuscripts are received with the understanding that 

they are not under simultaneous consideration by another publi- 

cation. Accepted manuscripts become the permanent property of 

the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for 
publication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA.” We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 

not include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 

should inelude (1) authors, (2) title, (3) journal name (as abbrevi- 
va ated in Index Medicus), (4) year, (5) volume number, and (6) 
A inclusive page numbers, in that order. References to books should 
a _ include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
Bere ee? title of book, (5) city of publication, (6) publisher, and (7) year. 
- Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
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listings. 





and sequence style preference in previously published reference 


I mO «dat ate Te ee 
Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cm (8% X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 cm (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
—— (6) Failure to send two sets of illustrations/photographs. 
— (7) Title too long. ae 
— (8) Failure to label abstract or to provide abstract. 
—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 5 
—— (10) Failure to include copyright transmittal letter. 
—— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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What antihistamines 


can do to sinusitis i isa 
gb 


When a colc progresses to sinusitis, there’s one 
sure Way patients can make matters even worse: 
drying antihistamines. In sinusitis, “Antihista- 
mines are not helpful and should not be used since 
they interfere with cilial function and lead to further 
mucous inspissation, unless an allergic etiology is 
certain.” “Supportive therapy to reduce intranasal 





edema and to promote sinus drainage and aeration 
includes. .oral decongestants.” 

Good thimg there’s ENTEX®. Exactly what sinusitis 
and bronchitis patients need: A decongestant — so 
breathing is easy again. A moisturizing expectorant 
—so tight chests can feel normal again. No 
antihistamines — so there’s no drying or drowsiness. 


Fel 
: 5| 
PR PANO AMINE HC 2aspoontul) c onan 
NESI mon PHENYLE “SHRINE HYDROCHL DE 5mg 
Ps F N OF |] Y —, HLORI 20 
N S Cia. BA SE TO PROVIGE A PROLONGE s tr een AMINE H s AC 4LORIDE on mg 
MERAT Tit EFFE ALCOHOL 


Ficdonaliction and PE a FRE S drying or drowsiness. 


Reference 


l. Stankiewicz A: Sinusitis, in 


Rake RE (ed): Gonn’s-Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165 


Please see next page for brief summary of prescribing information. 
© 1988 NEPI 
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PHENYLPROPANOLAMINE HC! 
GUAIFENESIN. 


IN A SPECIAL BASE 70 PROVIDE A PROLONGED 
THERAPEUTIC EFFECT. 


 Entex 
LIQUID 


Each 5 ml (one teaspoontul) Contains: 








PHENYLEPHRINE HYDROCHLORID 5mqg 
E ROFANOLAMINE h HYDROCHLORIDE. .... 20 mg 
GUAIFENESIN. ... ..... 100mg 


ALCOHOL. . Re RRR HIENA Be cy, | 


Before ASEA Wm or administering, 
see package circular for full product information. 
The following is a brief summary. 


INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 
associated with nasal congestion and viscous mucus in the lower respiratory 


PA 


tract. 

CONTRAINDICATIONS: Entex is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

P WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral vas- 
cular disease, increased intraocular pressure, hyperthyroidism, or prostatic 
hypertrophy. ’ 

PRECAUTIONS: Information for Patients: Do not crush or chew 
Entex LA tablets prior to swallowing. 

Drug Interactions: Entex should not be used in patients taking monoamine 
oxidase inhibitors or other sympathomimetics 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clini laboratory determinations of urinary 5-hydroxyindole- 
acetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA). 

Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with Entex. It is also not known whether Entex can cause fetal 


z 


harm when administered to a pregnant woman or can affect reproduction 


Capacity. Entex should be given to a pregnant woman only if clearly needed. 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
-the potential for serious adverse reactions in nursing infants, a decision 
should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
k Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
f children below the age of 6 have not been established. 
y Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
age of 2 have not been established 
hes _ ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
Re insomnia, restlessness, headache, nausea, or gastric irritation, These reac- 
i tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 
OVERDOSAGE: The treatment of overdosage should provide symptomatic 
= and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
jng, comatose, or has lost the gag reflex, in which case perform gastric lavage 
= Using a large-bore tube. If indicated, follow with activated charcoal and a 
saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time. 
DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (1⁄2) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing. 
“Sep Liquid: All dosage should be administered four times daily (every 
ours). 
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— 2to Ayears........... ; .. -V teaspoontul (2.5 mi) 
~ 4 to under 6 Pa ER E E -4 teaspoonful (5.0 mi) 
6 to under 12 yea ion iv teaspoontuls (7.5 ml) 
Adults and children 12 years of ; age and older: 

2 teaspoontuls (10.0 ml) 

HOW SUPPLIED: Entex LA is available as an orange, scored tablet coded 
with “ENTEX LA” on one side and “0149 0436” on the scored side. Entex 
t - Liquid l H available as an orange-colored, pleasant-tasting liquid. 





-  Entex Liquid 
wN NDC 0149-0414- 16 16 FL. OZ. (1 Pint) bottle 
i ON: Federal law prohibits dispensing without prescription. 
faa REVISED JULY 1988 (Entex LA) 
REVISED SEPTEMBER 1985 (Entex Liquid) 


LQ-BS5/LA-8S10 
Norwich Eaton 


Norwich Eaton Pharmaceuticals, Inc 
E- Norwich, New York 13815-0231 
I 





_, AProcter & Gamble Company 
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PLEASE NOTE: Change of Location 


The Voice Foundation 
EIGHTEENTH ANNUAL SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 

to be held at 
HOTEL ATOP THE BELLEVUE 
* Broad and Walnut Streets 
and 
THE CURTIS INSTITUTE OF MUSIC 
Philadelphia, Pennsylvania 
the week of June 4—9, 1989 
in association with 
Jefferson Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
40 West 57th Street, Room 300 
New York, New York 10019 
(212) 581-2530 





FELLOWSHIP IN 
PEDIATRIC OTOLARYNGOLOGY 
July 1, 1990 
A two-year Fellowship program is available consisting of one 
year devoted to clinical activities and a second year devoted 
to research activities. 


The Clinical Fellowship year will involve intensive experience 
in all phases of ear, nose, and throat diseases in children, 
including otology, rhinology, bronchoesophagology, head and 
neck reconstructive surgery, and training in cleft palate 
related problems. Requirement: eligible for unrestricted 
Pennsylvania medical license. 


The aim of the Research Fellowship, sponsored by the 


National Institutes of Health (NINCDS), is for the trainee to 
develop skills in clinical and laboratory research which will be 
utilized to his/her career in academic pediatric otolaryngolo- 
gy. Requirement: U.S. citizen or permanent resident. 


The Fellowships are under the direction of Charles D. 
Bluestone, M.D. and Sylvan E. Stool, M.D. 


CONTACT: 
Department of Pediatric Otolaryngology 
Children’s Hospital of Pittsburgh 
One Children’s Place ; 
3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 
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CHARLES M. STIERNBERG, MD, SECTION EDITOR 
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University of Texas, Galveston 





A Direct Latera Approach to the Base of 
the Sxull 





At the Triologica Society section meeting at the com- 
bined ctolaryagology spring meeting in Palm Beach, Fla, 
John Cenley, MD, New York, described his experience with 
five cases of massive, chronic, recurring, benign mixed 
tumors. that required mandibulectomy and facial nerve 
resectim with replantation of the ascending ramus of the 
mandibe. These cases were in a series of 135 deep-lobe 
tumors of the paretid gland, of which 73 tumors were 
handlec in the classic manner, with lateral lobectomy, 
preservation of the facial nerve, and deep lobectomy. 
Thirty-.even tumors were malignant and required more 
extensive surgical procedures. These cases were not dis- 
eussed. Twenty cases required an osteotomy of the ascend- 
ing ramus and preservation of the seventh cranial nerve. 
The five patients wno were discussed in detail had had 
from five to 13 conservative operations over a period of 
seven tc 15 years and would not permit a radical operation 
to be performed during that period of time. In these 
massive long-term necurring cases, the two main obstruc- 
tions to exposure ame the facial nerve and the ascending 
ramus © the mandible. In one case, the ascending ramus of 
the mandible was tainned to such a degree by pressure 
from th= tumor that it resembled a potato chip. Morbidity 
followinz this technique of reimplanting the mandible was 
limited -o one case where an infection in the mandibular 
segment occurred tkat required removal. No patient had 
trismus Regrettably, facial nerve function was not dis- 
cussed. 

Comment.—This paper points out the difficulties associ- 
ated wi h some unwsual “benign” mixed tumors of the 
parotid sland —WILLARD E. FEE, Jr, MD, Stanford, Calif 


Measurement o` a Tissue Compliance 
Coefficient as an Index of Tissue Pressure: 
Results of a Dehydration Experiment 


At the fall 1988 meeting of the American Academy of 
Facial P'astic and Reconstructive Surgery in Washington, 
DC, Rick Odland, MB, Minneapolis, presented the third in 
a series of studies that explore the hypothesis that edema 
and elevated tissue pressure contribute to skin flap necro- 
sis. Dr Cdland and his coresearcher, James I. Cohen, MD, 
report that direct measurement of interstitial tissue pres- 
sure has not been possible. They have devised a method of 
measuring tissue compliance, which is a correlate of tissue 
‘pressure 

Using a mieroinjector, which is designed to monitor 
pressure within the syringe and needle, tissue pressure at 
the needle tip is continuously recorded. A tissue compli- 
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ance coefficient is calculated, based on interstitial pressure 
response to injection of 0.1 wL of saline. The authors 
attempted to confirm that this method is a true measure of 
tissue pressure by two using the following methods. 

1. Tissue compliance coefficient was measured on flaps 
on the backs of rats before and after dehydration. There 
was a significant difference in muscle tissue compliance, 
but not so in the dermis. The authors concluded that ‘ 
quantitative measurement of tissue pressure and volume is F 
necessary to study the correlation between tissue pressure 
and the pressure coefficient. 

2. This was accomplished by quantitatively measuring ' 
the state of hydration of 6-mm punch biopsy specimens j 
obtained from the flaps at each stage. They found that F 
total water content is higher in flaps. The water content 
reaches its peak at 12 hours and returns to normal in 18 
hours. Retention of water leads to increased interstitial 
tissue pressure that, in turn, compresses the capillary bed, 
reducing tissue perfusion. The authors also confirmed that 
tissue pressure coefficient, as measured by this method, is 
a useful tool to follow the state of hydration and tissue 
pressure in skin flaps.— DARRELL H. HUNSAKER, MD, Oak- 
land, Calif 


Definitive Radiotherapy in the Management 


of Stage | and Stage Il Carcinomas of the $ 
Glottis a 


At the 1988 annual meeting of the American Laryngolo- 
gical Association in West Palm Beach, Fla, Dr M. D. Kelly 
and colleagues, University of Virginia, Charlottesville, 
presented their results on a study of radiotherapy treat- 
ment for stage I and II carcinoma of the glottis. This report 
included 148 patients treated initially by definitive radio- 
therapy over a 12-year period. All patients underwent 
radiotherapy employing megavoltage equipment with a 
dose range of 6000 to 6600 cGy. At three years, 93.6% of the 
stage I patients and 75.5% of the stage II patients were 
free of disease. In the stage I group, surgical salvage — 
consisted of partial laryngectomy in four patients, total 
laryngectomy in one patient, and radical neck dissection in | 
another patient. In the stage II group, 13 of 14 radiation 4 
failures were managed by partial laryngectomy (one pa- 
tient), total laryngectomy (11 patients), and radical neck 
dissection (one patient), with a salvage rate of 54% in this 
group. Ina careful analysis of prognostic factors, the inves- 
tigators found that persistent hoarseness after radio- sta 
therapy, impaired vocal fold mobility, subglottic extension, — A 
and multiple sites of involvement in stage I disease corre- 
lated with an overall worse prognosis. This report is partic- 
ularly useful, since it shows that, with radiotherapy, and, 
when necessary, surgical salvage, an overall high cure rate _ 
can be obtained with laryngeal conservation in three years’ 
time.—STEVEN D. SCHAEFER, MD, Dallas 

(Continued on p 275.) 
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The KTP/532 
laser redefines 


the art of 
EN I surgery 


Precise destruction or excision of tissue, 
excellent hemostasis, preservation of adjoin- f 
ing tissue and minimal postoperative edema t 
are the desired results of laser surgery in 
Otorhinolaryngology, However, there has not 
been one laser that’s proven effective for all ARAN 
these applications. is 

Until now. 

Using state of the art technology, the 
KTP/532™ laser from Laserscope® is the only 
laser with FDA clearances for all ENT applica- 
tions. This gives the 
physician unlimited 
surgical flexibility. 

The KTP’s 
532nm wavelength 
allows you to cut, 
coagulate or vaporize 
tissue with a single 
surgical instrument. 
Surgical accuracy is 
assured because the 
KTP/532’s visible 
green light is both 
the aiming and sur- 
gical beam. 

Unlike other 
lasers utilizing cumbersome articulated arms, 
the KTP/532’s fiber optics offer unsurpassed 
flexibility through a wide variety of delivery 
systems for handheld and endoscopic surgery. 
Ultra-precise microsurgery is performed by 
attaching the Microbeam™ micromanipulator 
to most existing microscopes. 

This unique green light laser offers you 
unsurpassed surgical possibilities. For more 
information and a complete system brochure, 
call Laserscope at (800) 356-7600; in Califor- 
nia (408) 943-0636. 


LASERSEOPE 
wA 


LIGHT YEARS AHEAD 
3052 Orchard Drive, San Jose, CA 95134 
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Surgical Management of Sialorrhea 





At the annual meeting of the American Academy of 
Otolarymgology-He.d and Neck Surgery in Washington, 
DC, Sally R. Shott and colleagues of the Children’s Hospi- 
tal Mecica! Center, Cincinnati, reported their results with 
the surzical management of sialorrhea. In a retrospective 
telephone mierview of parents and caretakers, they found 
none of six patiemts improved by submandibular duct 
reroutiag alene; five of 20 patients improved by subman- 
dibular duct reroucing, bilateral tympanic neurectomy, 
and unilateral cherda tympani division; none of two 
patients improved »y bilateral tympanic neurectomy and 
bilateral submandibular gland excision; and 11 of 14 
patients improved Fy bilateral submandibular gland exci- 
sion arc bilateral parotid duct ligation. The latter proce- 
dure is now their treatment of choice in the surgical 
management of siawrrhea. This marks a change in policy 
since a 1981 publication from the same institution identi- 
fying bilateral submandibular duct rerouting as their 
procedure of choice With the new procedure they report 
minimal morbidity with only one parent complaining of 
xerostamia. Transient swelling of the parotid gland was 
minimal anc rare. average length of postoperative hospi- 
talization was 2.5 days (one to five days), which compared 
favorably with that after rerouting of the submandibular 
ducts.— Mark C. WaIssLer, MD, Chapel Hill, NC 


Outpatient Tonsillectomy 
and Adenoidectomy 


Seth Reimer ane collaborators at the University of 
Oklahama, Normar, described 1000 patients who under- 
went -onsillectom= and/or adenoidectomy from 1983 
througn 1988. Their report, presented at the annual meet- 
ing of the American Academy of Otolaryngology—-Head 
and Neck Surgery ia Washington, DC, compared the safety 
of inpatient vs outpatient tonsil and adenoid surgery. The 
change to outpatieat surgery was the result of insurance 
compaay reimbursement schedules; therefore, most of the 
inpatient procedures were performed between 1983 and 
1985. After that time, inpatient surgery was reserved for 
patien*s in high-risk groups for complications. The overall 
complication rate was 7.9%, evenly divided between peri- 
operatve bleeding, late bleeding, and dehydration. 
Patients whe underwent a tonsillectomy only had an 
overal higher comelication rate, possibly secondary to the 
older average age in this group. Inpatients had more 
compliations thaz outpatients. The authors concluded 
that, fer preperly screened patients, outpatient tonsil and 
adeno surgery peses no additional risk to the patient. 

—Ton! M. LEVINE, MD, Chicago 


Carozid Artery Rupture Following 
Twic2-a-Day Radiation Therapy 


Arteria! hemorrhage in patients with head and neck 
cancer usually ocears after combined surgery and radia- 
tion therapy. As newer protocols in radiation therapy are 
utilized, we are beginning to see unexpected complications. 


Í 
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Iannuzzi and colleagues of Boston report a ease of arterial 
hemorrhage from the oral cavity in a patient treated two 
years previously with 64 Gy of radiation therapy to the 
primary site in twice-a- -day fractions. The bleeding was 
eventually controlled with ligation of the common carotid 
artery, since the external carotid artery was necrosed. The 
authors postulate that the rupture occurred from regres- 
sion of tumor that had invaded the carotid artery and left 
the vessel wall weakened. Another possible cause of the 
necrosis is obliteration of the vasa vasorum of the carotid 
artery. Head and neck surgeons should: be aware of new 
complications as hyperfractionation protocols are increas- 
ingly used. This case report was presented at the recent 
fall meeting of the American Academy of Otolaryngology- ei 
Head and Neck Surgery in Washington, DC.— CHARLES P. “4 
KIMMELMAN, MD, New York £ 
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Management of Prolonged Tyinostomy 
Tube Retention 


` 





Mamikunian and Stankiewicz of Loyola University, 
Maywood, Ill, reported their experience with prolonged 
tympanostomy tubes at the recent meeting of the Ameri- 
can Academy of Otolaryngology-Head and Neck Surgery 
in Washington, DC. Their report emphasized that large, 
flanged tympanostomy tubes have a significant incidence 
of complications, most notably, the development of large — 
perforations. This occurred in 64% of the ears with Goode 
tubes. They reviewed tubes that were placed over a two- 
year period from 1985 to 1987. There were 240 patients 
studied, of whom 35 had tubes that required removal after 
24 months. Of these, 87% healed and all small, flanged — 
tubes were included among these. Management included 
removing all of the tubes, both large and small, after two 
years with paper patch and subsequent tympanoplasty | 
required in some cases. The authors’ conclusions were that 
most tubes do not need to stay in place for over two years, 
and that large, flanged T-tubes appear to cause large 
perforations, whereas small tubes did not.—AMELIA F. 
DRAKE, MD, Chapel Hill, NC 
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Botulinum Toxin Therapy for Spasmodic | 
Dysphonia Recurring After Nerve Resection 


Christy Ludlow at the National Institutes of Health, 
Bethesda, Md, recently reported the use of Clostridium 
botulinum toxin for treatment of patients with spasmodic — 
dysphonia who had failure of previous recurrent laryngeal 
nerve section. Her report, presented at the American 
Academy of Otolaryngology-Head and Neck Surgery 
meeting in Washington, DC, involved the evaluation of five 
patients who had previous nerve section and had recur- 
rence of their spasmodic dysphonic symptoms. Her evalu- — 
ation utilized voice spectrography and electromyographic _ 
studies. She found hypertonic activity on the operated-on 
and supposedly denervated side. These patients were 
injected with C botulinum toxin in the operated-on cord. In 
addition, two patients needed additional injections in the 
unoperated-on cord. All the patients had significant reduc- 
tion in symptoms. After injection, the hypertonic activity — 
was reduced in the injected and uninjected muscles. 

—ANDREW BLITZER, DDS, MD, New York 
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Twenty-second Annual 
1989 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


June 5-9, 1989 


Course Director: Douglas E. Dawson, M.D., Iowa City, lowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Bruce W. Pearson, M.D., Jacksonville, Florida 


This one-week course, designed for both residents and practicing head and neck surgeons, 
will provide a comprehensive review of the current techniques in the management and 
reconstruction of head and neck neoplasms. Areas covered will include treatment of salivary 
gland, oral cavity, laryngeal, and thyroid carcinomas. Cadaver dissection under the 
supervision of the faculty to include practical applications of myocutaneous flaps will be 
offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck Cancer 
and Reconstructive Surgery for Nurses will be given June 5-8, 1989. 


Fee $1,000 
Residents with a letter from department head will receive a 50 percent reduction on their fee. 
Enrollment is strictly limited. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology —Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
Iowa City, Ilowa 52242 
319/356-2166 


Fifth Annual 
1989 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


June 5-8, 1989 


Guest Faculty: M. Linda Workman, R.N., Ph.D. 
Cincinnati, Ohio 


This four-day nursing course will present the comprehensive management of patients with 
head and neck cancer. Topics covered will include current treatment regimes, nursing 
interventions, and psychological and social considerations. A concurrent course in Head and 
Neck Cancer and Reconstructive Surgery for Physicians will be given June 5-9, 1989. 


Fee: $200 
CEUs—3.0 
Enrollment is strictly limited. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology— Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 
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VER A CENTURY AGO, 


a thousand visionary physicians across the 

nation bestowed a commemorative stone 
carving to the Washington Monument. This patriotic 
display symbolized their unrelenting devotion toa 


new republic founded on 
freedoms — including the 
freedom to practice medicine 
for the best possible health of 
all its people. Today your help 
is needed to restore this symbol 


of our profession. | 
| NWA NS 211 SS AT 
Because the commemo- {jt d ) Yy A A S YZ À WN- ) 4 i AN { 


rative stone has suffered from 





severe erosion and deface- 
ment, the American Medical Association is launching a campaign to raise money from 
physicians to restore this symbol of medicine for the National Park Service. Every 
contribution made to this effort will serve as a statement of each physician's personal 
atfirmation and commitment to health and medicine in America. A 
Please take part in rededicating the commemorative stone as a shining example of 
the strength of medicine in a free and strong society. 
Contributors who donate $100 or more will receive a 
memorial replica of the carving as a token of appreciation. 


Send your tax deductible contribution for this time- 
less symbol today. Thank you. 





Yes, I want to affirm my commitment 











to health and medicine in America. katis En 
Please accept my contribution for: ATEA l 4 ! 
Other 3 A 
$100 S 
$50 City/State/Zip S 
$25 ia 
Please make checks payable to: All donations are tax deductible. All contributions will be publicly recognized in an . x 
AMA Stone/National Park Service. unveiling ceremony for the new stone when it is fully restored. Ne 
Mail your payment with this form to: Thank you for your contribution. S 
AMA Stone/National Park Service = į 
P.O. Box 109016 d 
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New Concepts in Hair Replacement 





The recent American Academy of Facial Plastic and 
Reconstructive Surgery-sponsored International Sympo- 
sium on Hair Replacement Surgery drew a large expert 
group of faculty and participants from throughout the 
world. New techniques and refinement of existing proce- 
dures were presented stimulating controversy and 
thought-provoking discussions. The featured speakers 
included Drs Emanuel Marritt, Denver; Thomas Alt, Min- 
neapolis; and Pierre Fornier, Paris; as well as course 
directors Drs Richard W. Fleming and Toby G. Mayer, 
Beverly Hills, Calif. 


PUNCH GRAFTS 


Marritt discussed the evolution of his use of micrografts, 
single-hair grafts, and micrograft dilators. Although this 
cannot be done over the entire recipient scalp, it does help 
to overcome tufting of the hairline after punch graft 
transplantation. He has developed a rapid practical tech- 
nique, replacing what used to be a very time-consuming 
procedure (J Dermatol Surg Oncol 1988;14:268-275). Results 
were also presented on the use of larger minigrafts in the 
middle aspect of the scalp. This results in less density in 
the recipient area, but obvious tufting of the grafts is 
diminished and a more natural appearance is achieved. 


ALOPECIA REDUCTION 


Alt and coworkers presented their long-term experience 
with scalp (alopecia) reduction surgery. More aggressive 
undermining to mobilize the scalp and maximize the 
amount of alopecia excision was first described by Brad- 
shaw and Marzola of Australia, and, more recently, by 
Brandy of the United States. The surgery involves exten- 
sive dissection beyond the galeal attachment of the scalp 
down to the nape of the neck, with lysis of both occipital 
arteries. Impressive results can be achieved, but there is 
significant increase in morbity and complications, such as 
extensive scalp telogen, and, in some cases, occipital scalp 
necrosis. Dr Martin Unger, Toronto, and others no longer 
use this procedure because of these complications. Similar 
results can be achieved more safely with other types of 
scalp reduction, “albeit at the expense of requiring more 
time” (J Dermatol Surg Oncol 1988;14:541-548). 


JURI FLAP 


Refinements in the Juri flap technique were described. It 
is well known that the bald area is removed immediately 


278 Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


and replaced with hair of normal uniform density using 
the Juri flap procedure (Fig 1). 

In pursuit of the ideal hairline, the anterior (or hairline) 
margin of the flap is created in an irregular fashion. We 
developed this technique and have been using it for the 
past three years to avoid an “abrupt” surgical hairline. The 
superior border of the Juri flap, which ultimately estab- 
lishes the hair line after flap rotation, is cut in an irregular 
fashion. The incision in the forehead skin is made in a 
corresponding irregular fashion to accommodate the irreg- 
ularity of the flap. The significant aesthetic improvement 





Fig 1.—Left, Preoperative view. Right, After rotation of two Juri flaps. 
Bald area is eliminated and replaced with hair of normal uniform 
density. 


Fig 2.—Hairline after Juri flap rotation. 


\ 





Facial Plastic News 


is seen in Fig 2. Micrographs, which are necessary to 
achieve a good result with punch grafts, can be done after 
flap surgery, but it is not necessary if the irregular 
hairline is established. 

This technique is also applied to women who have a high 
hairline, but who need a forehead lift and browplasty. In 
these patients an irregular hairline incision with the 
deepithelialimation of the edge of the hair-bearing scalp 
has several advantages over the usual coronal incision. The 
incision will se hidden by hair growth through the hairline 
incision, and the surgeon can actually lower the hairline to 
a more appropriate level, as demonstrated when we pre- 
sented this at the 1987 spring meeting of the Academy. 

Women wo have always used bangs to camouflage a 
high forehead enjoy total freedom of styling after surgery 
because the sairline has been lowered to a more normal 
position. 

Surgeons mvolved in hair replacement surgery should 
always evaluate the male patient for brow position before 
commencing hair replacement surgery. The coronal brow- 
plasty and forehead lift should be done before hair replace- 
ment surgery because the scalp incision used to perform 
the browplasty will be excised at the time of flap rota- 
tion. 


EXPANDERS 


The limiting factor in hair replacement surgery, wheth- 
er reconstruetive or strictly cosmetic, in the treatment of 
male pattern baldness, is the availability of adequate 
hair-bearing donor scalp. Many individuals previously 
considered poor surgical candidates achieve excellent 
results with ‘he use of tissue expanders. The technique is 
used when \oeal donor tissue is inadequate or the defect is 
excessively lange. 

With expanders we are able to “develop” additional 
donor tissue by increasing the surface area of hair-bearing 
skin. Recent studies have clearly shown that there is a 
“normalization” of the histologic appearance of expanded 
skin over several months after surgery. 

In this new rapidly expandimg field (no pun intended), 
improvements are frequently described, including refine- 
ment of the technique and its application, as well as 
modifications of the implants themselves. Expanders are 
most frequent!y used in reconstructive surgery because of 
the personal motivation necessary to accept the cosmetic 
disability imewrred when large volumes of saline are 
injected into the implant. 

Another imeonvenience is the necessity to visit the 
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Fig 3.—Left, Preoperative view. Right, After simultaneous inflation of 
two expanders. Alopecia is totally eliminated. / /8F/ /8F 


surgeon’s office every three to four days for the serial 
injections. We have overcome this latter problem by 
allowing an adult friend or family member to do the 
injections for the patient at their own residence. Many 
have taken advantage of this alternative. We have had no 
complications using this approach over the last two 
years. 

There are an infinite number of variations in size and 
shape of the expanders that can be made to most efficient- 
ly meet the needs of each individual patient. In addition to 
the standard size implants, custom-made expanders can be 
ordered from any of the companies manufacturing these 
expanders. Special orders normally take about two weeks 
for delivery. The young woman in Fig 3 had an 18 X 12-cm 
area of alopecia in the middle aspect of the scalp secondary 
to scalp infection as a child. Prior to being seen in our 
office, she had two reductions and over 100 hair trans- 
plants w-thout noticeable improvement. Two implants 
were plaeed and then expanded by a member of the 
patient’s family, with saline injections twice a week. The 
postoperative pictures demonstrate that the alopecia was 
totally eliminated. This could not have been accomplished 
as effectively or efficiently using an alternative ap- 
proach. 

Undoubtedly, with additional research and clinical 
observation we will see many new refinements in this 
technique.—RICHARD W. FLEMING, MD, and Topsy G. 
MAYER, MD, Beverly Hills, Calif 
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Hall” Osteon 


Drill System 


Steady hands deserve steady instru- 
ments. Instruments as steady at deep 
surgical sites as they are at your 
fingertips. Instruments that respond 
precisely to your most subtle tactile 
commands. | 

Only the OSTEON Drill System 
surrounds its bur shafts with ball 
bearing collars. This extra support 


: helps assure steady concentric rota- 
tion at the bur tip. Helps deliver 


unswerving power exactly where 
you direct it. —~ 


Zimmer 


PRO. Box 708 
Warsaw, IN 46580 
(800) 348-2759 





OSTEON Drill System handpieces 
are lightweight and beautifully — 
balanced for exceptional! control and 
maneuverability. Both straight and 
angled models are available. Both 
allow you to change the bur without — 
changing the handpiece. i calle 

The OSTEON Drill Systemis one — “2 





of the reasons Hall Surgical has been - ae 


the professional’s choice for 25 years. 


Get your hands on one. It’s the- — å 
steady performer. S 








IMDRI / 


INTERNATIONAL MENIERE’S DISEASE RESEARCH INSTITUTE / 
CoLorRADO OrTotocic RESEARCH CENTER 
COURSE ANNOUNCEMENT 


Techniques in Ossiculoplasty — From Homografts to Hydroxylapatite Implants 
May 18 (5 p.m. start) to May 21 (12 noon conclusion) 
Course Instructor — Roger E. Wehrs, MD, Tulsa, Oklahoma 


This course represents an intensive hands-on long The course is designed for the practicing Otolaryngolo- 
weekend temporal bone course including lectures, gist and senior residents with special emphasis on 
videotapes, open and informal discussions, and tem- techniques for Ossicular Reconstruction. 

poral bone practicums with both homologous implants 

and the hydroxylapatite ossicular implants. All Course registration is limited. Fee per participant is 
materials will be available for the participants. $800 ($700 for PMS members). 


For further information or registration contact: 


I. Kaufman Arenberg, MD - Course Director 

or Maurine Taylor, Administrative Director, IMDRI 
c/o IMDRI/CORC 

300 E. Hampden Avenue, Suite 401 


Englewood, Colorado 80110 Corporate Sponsor — Richards Medical Company 
(303) 788-4235 A member of the Smith and Nephew group 





PEDIATRIC 
OTOLARYNGOLOGY 


The Otorhinolaryngology/ 
Bronchoesophagology Dept. 
of Temple Univ. Sch. of Med. 
is seeking an individual who 
has particular expertise in the 
sphere of pediatric otolaryn- 
gology. This position is full 
time and faculty rank will be 
commensurate with experi- 
ence. He/She would hold the 
title of Director of the Depart- 
ment at St. Christopher’s 
Hospital for Children and a 
university/faculty rank at 
Temple University School of 
Med. Individual must be 
Board certified. Please reply 
to: Max L. Ronis, M.D., Temple 
University, School 


wT of Medicine, 3400 





N. Broad St., Phila- 
delphia, PA 19104. 


TEMPLE Equal Opportunity 
UNIVERSITY Employer. 
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THE OTHER LEADING 
AEROSOL CAN'T HOLD A 
CANDLE TO THE 
GENTLENESS OF VANCENASE’ 
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no leading aerosol 
treats allergic 
rhinitis gentler. 


BID 


Bi å N E ļ | a DE = om ig 
< PANN a J, is ` s { oe - $ i 
$y y A | ae, Be => bg meh CE ! 
3 ita, Tia, bee 
$ AA "ee b | ea a 21a 
i t HA $5 tithes 3 





pane ot HEC omethasone dipro jonate USP 
l 
Please see next page fer brief summary of prescribing information. 
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brand ot Degjomethasone dipropion 


ate, USP 
Brief summary of | pape rbing information for oral inhalation only. For full 
prescribing information, please consult package insert. 


INDICATIONS AND USAGE VANCENASE® (beclomethasone dipropionate, 
USP) Nasal Inhaler is*indicated for the relief of the symptoms of seasonal 
or perennial rhinitis in those cases poorly responsive to conventional 
treatment. 


CONTRAINDICATIONS = Hypersensitivity to any of the ingredients of this 
preparation contraindicates its use. 


WARNINGS The replacement of a systemic corticosteroid with 
VANCENASE Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 5 ) 

When transferred to VANCENASE Nasal Inhaler, careful attention must 
be given to patients previously treated for prolonged periods with 
systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation of 
their symptoms. 

Studies have shown that the combined administration of alternate day 
prednisone systemic treatment and orally inhaled beclomethasone _ 

j increased the likelihood of HPA:suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE treatment should be used 
with caution in patients already on alternate day prednisone regimens for 
any disease. 


PRECAUTIONS General: During withdrawal from oral steroids, some 
patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and depression. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local 
therapy or discontinuance of treatment with VANCENASE Nasal Inhaler. 

Beclomethasone dipropionate is absorbed into the circulation. Use of 
excessive doses of VANCENASE Nasal Inhaler may suppress HPA function. 

VANCENASE should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract, or in 
untreated fungal, bacterial, systemic viral infections, or ocular herpes 
simplex. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septal ulcers, nasal surgery, 
or trauma should not use a nasal corticosteroid until healing has 
occurred. -_ 

ay Although systemic effects have been minimal with recommended 
E doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided. 
| Information for Patients: Patients should use VANCENASE Nasal 
= Inhaler at regular intervals since its effectiveness depends on its regular 
= use. The patient should take the medication as directed. It is not acutely 

effective and the prescribed dosage should not be increased. Instead, 

= nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of VANCENASE Nasal Inhaler are fully manifested. One to two 
E weeks may pass before full relief is obtained. The patients should contact 
-the doctor if symptoms do not improve, or if the condition worsens, or if 
ia sneezing or nasal irritation occurs. For the proper use of this unit and to 
attain maximum improvement, the patient should read and follow the 
~ accompanying PATIENT'S INSTRUCTIONS carefully. 

= Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of 
= Tats for a total of 95 weeks, 13 weeks by inhalation and 82 weeks by the 
= Oral route, resulted in no evidence of carcinogenic activity. Mutagenic 
= Studies have not been performed. 
Impairment of fertility, as evidenced by inhibition of the estrus cycle in 
dogs, was observed following treatment by the oral route. No inhibition of 
Fe the estrus cycle in dogs was seen following treatment with beclometha- 
= Sone dipropionate by the inhalation route. 
Pregnancy Category C: Like other corticoids, parenteral (subcuta- 
~ neous) beclomethasone dipropionate has been shown to be teratogenic 
and embryocidal in the mouse and rabbit when given in doses approxi- 
‘mately ten times the human dose. In these studies beclomethasone was 
ey -found to produce fetal resorption, cleft palate, agnathia, microstomia, 
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| absence of tongue, delayed ossification, and agenesis of the thymus. 
___No teratogenic or embryocidal effects have been seen in the rat when 
_ beclomethasone dipropionate was administered by inhalation at ten 
~ ~ times the human dose or orally at 1000 times the human dose. There are 
No adequate and well-controlled studies in pregnant women. Beclometha- 
= Sone dipropionate should be used during pregnancy only if the potential 
~ benefit justifies the potential risk to the fetus. 
les _ Nonteratogenic Effects: Hypoadrenalism may occur in infants born of 
= mothers receiving corticosteroids during pregnancy. Such infants should 
be carefully observed. 
Nursing Mothers: It is not known whether beclomethasone dipropionate 
Ga aeter in human milk. Because other corticosteroids are excreted in 
= human milk, caution should be exercised when VANCENASE® (beclo- 
a __ Methasone dipropionate, USP) Nasal Inhaler is administered to nursing 
ee. n. 
ae Pediatric Use: Safety and effectiveness in children below the age of 
G years have not been established. 
ADVERSE REACTIONS Side effects reported are primarily associated 
= With the nasal mucous membranes, They include sensations of irritation 
and burning in the nose (11 per 100 patients), occasional sneezing 
„attacks (10 per 100 adult patients), which may be more common in 
_ Children, rhinorrhea (1 per 100 patients), localized infections of the nose 


= and pharynx with Candida albicans rarely, transient episodes of epistaxis 
-Or bloody discharge from the nose (2 per 100 patients), and ulceration of 
_ the nasal mucosa rarely. If recommended doses are exceeded, or if 

_ individuals are particularly sensitive, symptoms of hypercorticism, i.e., 
-Cushing's syndrome could occur. 


s OVERDOSAGE When used at excessive doses, systemic corticosteroid 
= effects such as hypercorticism and adrenal suppression may appear. If 
= Such symptoms appear, the dosage should be decreased. 

; The oral LDso of beclomethasone dipropionate is greater than 1 g/kg in 
= rodents, One canister of VANCENASE Nasal Inhaler contains 8.4 mg of 
= beclomethasone dipropionate, therefore acute overdosage is unlikely. 


s r _ HOW SUPPLIED VANCENASE Nasal Inhaler, 16.8 g canister; box of one. 
= Supplied with nasal adapter and PATIENT’S INSTRUCTIONS; 
(NDC 0085-0041-04). 


Store between 2° and 30°C (36° and 86°F). 


Ps Schering Corporation 
_ Kenilworth, NJ07033 VC-236/14125906 5/87 
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NEW YORK MEDICAL COLLEGE 
DEPARTMENT OF REHABILITATION MEDICINE 
ANNUAL COURSES IN ELECTROMYOGRAPHY AND 
ELECTRODIAGNOSIS 
AT THE STANHOPE HOTEL 
995 FIFTH AVENUE, NEW YORK, NY 
MARCH 13-17, 1989 
COURSE DIRECTOR, AUDREY L. RANDOLPH, M.D. 


Course |: Basic Electromyography and Electrodiagnosis; 
March 13, 14 and 15. 


Course II: Evoked Potentials, March 16 and 17; Reg. Fee: 
$400. 3-day EMG Course (Mon., Tues., Wed.) 2-day 
Evoked Potential Course (Thurs., Fri.) $300. Both 
courses Mon. thru Fri. $525. 


Residents 50% discount. Credit AMA CAT 1, 31 hrs. 


For information, please contact Course Coordinator: 
Zoralda Navarro, M.D. 
New York Medical College, Director 
Department of Rehabilitation Medicine 
Color Memorial Hospital 
Roosevelt Island, N.Y., NY 10044 
(212)848-6600 


Academic Position in Otolaryngology 


An expanding Department of Otolaryngology— 
Head and Neck Surgery is seeking a full-time 
Board certified/eligible faculty member at the 
assistant/associate professor level. A fellowship 
either in head and neck surgery or facial plastic 
surgery is desirable but not necessary. A strong 
interest in teaching, residency training, and 
research is desired. Competitive salary and 
fringe benefits. 


Morgantown, acollege town of 35,000 people, is 
located in beautiful northern West Virginia. 
Access is convenient by car and air to Pittsburgh, 
70 miles; Washington, DC, 220 miles; New York, 
390 miles; and all other metropolitan areas in the 
eastern and central United States. 


Submit Curriculum Vitae to: 


Stephen J. Wetmore, M.D., Chairman 
Department of Otolaryngology— 
Head and Neck Surgery 
West Virginia University 
Health Sciences Center South 
Morgantown, WV 26506, 
or call 304 293-2479. 


An Equal Opportunity Employer 
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E-MYCIN® 
brand of erythromycin base 
enteric-coated tablets 
250 mg/333 mg 
INDICATIONS AND USAGE: Streptococcus pyogenes (Group A 
beta hemolytic streptococcus): For upper and lower respiratory tract, 
skin, and soft tissue infections of mild to moderate severity. Injectable 
benzathine penigillin G is considered by the American Heart Associ- 
ia ation to be the drug of choice in the treatment and prevention of 
streptococcal pharyngitis and in long-term prophylaxis of rheumatic 
fever. When oral medication is preferred for treatment of the above 
H conditions, penicillin G, V; or erythromycin aré alternate drugs of 
choice. When oral medication is given, the importance of strict 
adherence by the patient to the prescribed dosage regimen must be 
stressed. A therapeutic dose should be administered for at least 10 
days. Alpha-hemolytic streptococci (viridans group): Although no 
i controlled clinical efficacy trials have been conducted, oral erythro- 
Lae < mycin has been suggested by the American Heart Association and 
i American Denta! Association for use in the prophylaxis against bac- 





f terial endocarditis in patients hypersensitive to penicillin who have 
ie congenital heart disease or rheumatic or other acquired valvular 
O heart disease when they undergo dental procedures and surgical 
Å procedures of the upper respiratory tract. Erythromycin is not suita- 
pe ble prior to genitourinary or gastrointestinal tract surgery except as 
described under DOSAGE AND ADMINISTRATION (see full 
v prescribing information). NOTE: When selecting antibiotics for the 
; prevention of bacterial endocarditis the physician or dentist should 
read the fulljoint statement of the American Heart Association and 
the American Dental Association. Staphylococcus aureus: For 
acute infections of skin and soft tissue of mild to moderate severity. 
Ke ! Resistant organisms may emerge during treatment, Streptococcus 
== — pneumoniae (Diplococcus pneumoniae) For upper respiratory 
= tract infections (eg, otitis media, pharyngitis) and lower respiratory 
tract infections (eg, pneumonia) of mild to moderate degree. Myco- 
__ plasma pneumoniae (Eaton agent, PPLO): For respiratory infections 
due to this organism. Hemophilus influenzae: For upper respiratory 
tract infections of mild to moderate severity when used concomit- 
antly with adequate doses of sulfonamides. Not all strains of this 
organism are susceptible at the erythromycin concentrations ordi- 
; narily achieved (see appropriate sulfonamide labeling for prescribing 
information). Treponema pallidum: Erythromycin is an alternate 
By choice of treatment for primary syphilis in patients allergic to the 
_ © penicillins. In treatment of primary syphilis, spinal fluid examinations 
should be done before treatment and as part of follow-up after 
therapy. Corynebacterium diphtheriae and C. minutissimum: As 
an adjunct to antitoxin, to prevent establishment of carriers, and to 
eradicate the organism in carriers. In the treatment of erythrasma. 
Entamoeba histolytica: In the treatment of intestinal amebiasis only. 
__ Extraenteric amebiasis requires treatment with other agents. Listeria 
_ monocytogenes: Infections due to this organism. Neisseria gonor- 
_ hoeae: Erythromycin lactobionate for injection in conjunction with 
erythromycin base orally, as an alternative drug in treatment of acute 
' pelvic inflammatory disease caused by N. gonorrhoeae in female 
patients with a history of sensitivity to penicillin. Before treatment of 
_ gonorrhea, patients who are suspected of also having syphilis should 
_ have a microscopic examination for T. pallidum (by immunofiuor- 
escence or darkfield) before receiving erythromycin, and monthly 
-Serologic tests for a minimum of 4 months. Chlamydia trachomatis: 
____Erythromycins are indicated for treatment of the following infections 
_ Caused by Chlamydia trachomatis: conjunctivitis of the newborn, 
pneumonia of infancy, urogenital infections during pregnancy. When 
tetracyclines are contraindicated or not tolerated, erythromycin is 
indicated for the treatment of uncomplicated urethral, endocervical, 
or rectal infections in adults due to Chlamydia trachomatis. Borde- 
tella pertussis: Erythromycin is effective in eliminating the organism 
from the nasopharynx of infected individuals, rendering them nonin- 
fectious. Some clinical studies suggest that erythromycin may be 
helpful in the prophylaxis of pertussis in exposed susceptible individ- 
uals. Legionnaires Disease: Although no controlled clinical efficacy 
studies have been conducted, in vitro and limited preliminary clinical 
data suggest that erythromycin can be effective in treating Legion- 
-~ naires Disease: CONTRAINDICATIONS: Erythromycin is con- 
___ traindicated in patients with known hypersensitivity to this antibiotic 
WARNING: Usage in pregnancy: Safety for use in pregnancy has 
_ hot been established. PRECAUTIONS: Erythromycin is principally 
_@xcreted by the liver. Caution should be exercised in administering 
_ the antibiotic to patients with impaired hepatic function. There have 
= been reports of hepatic dysfunction, with or without jaundice, occur- 
fing in patients receiving oral erythromycin products, Nevertheless a 
thorough evaluation of the jaundice should be performed. ADVERSE 
REACTIONS: The most frequent side effects of erythromycin 
_ preparations are gastrointestinal, such as abdominal cramping and 
_ discomfort, and are dose related. Nausea, vomiting, and diarrhea 
_ occur infrequently with usual oral doses. During prolonged or 
repeated therapy, there is a possibility of overgrowth of nonsuscepti- 
~ ble bacteria or fungi. If such infections occur, the drug should be 
discontinued and appropriate therapy instituted, Mild allergic reac- 
= tions such as urticaria and other skin rashes have occurred. Serious 
= allergic reactions, including anaphylaxis, have been reported. There 
= have been isolated reports of reversible hearing loss occurring 
Chiefly in patients with renal insufficiency and in patients receiving 
~ high doses of erythromycin. DOSAGE AND ADMINISTRATION: 
= E-MYCIN® (erythromycin base) Tablets are well absorbed and may 
___ be given without regard to meals. Adults: The usual dose is 250 mg 
4 four times daily or 333 mg every 8 hours. TREATMENT OF OVER- 
DOSAGE: Allergic reactions associated with acute overdosage 
should be handled in the usual manner—thatis, by the administration 
_ Of adrenalin, corticosteroids, and antihistamines as indicated and the 
prompt elimination of unabsorbed drug, in addition to all needed 
~ Supportive measures. HOW SUPPLIED: E-MYCIN® (erythromycin 
= base) Tablets are available in the following strengths, colors and 
_ sizes: 250 mg orange—Bottles of 40, 100, and 500, Unit Dose Pkg of 
100.333 mg white—Bottles of 30, 100 and 500, Unit Dose Pkg of 100 
ag Store at controlled room temperature, 15°-30°C (59°-86°F), 
_ Caution: Federal (USA) law prohibits dispensing without prescrip- 
tion. See full prescribing information for additional information. 
__ The Boots Company (USA) Inc., Lincolnshire, Illinois 60069 
11/22/88 







































































1 Data on file, Boots Pharmaceuticals, Inc. 
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PEDIATRIC 
OTOLARYNGOLOGY 
FELLOWSHIP 


Available July, 1990: One year of training. Extensive 
experience in all aspects of pediatric otolaryngology. 
This will include all phases of otology, laryngeal prob- 
lems, laser surgery, maxillofacial surgery, facial and 
plastic and reconstructive surgery, and diseases of the 
sinonasal tract including endoscopic surgery. Rotations 
are available on other services (including allergy). 
Opportunities for basic and/or clinical research are 
available and encouraged. Over 2000 surgical proce- 
dures performed per year. A stipend and insurance 
package is available. Interested candidates may submit 
their curriculum vitae as well as three letters of 
recommendation to: 



















OTOLARYNGOLOGY CONSULTANTS OF MEMPHIS 
Charles W. Gross, M.D. 

Department of Otolaryngology 

Le Bonheur Children's Medical Center 

848 Adams Suite 401 

Memphis, TN 38103 








NORTH CHICAGO 


VETERANS ADMINISTRATION is seeking 
a full-time, Board Eligible/Board Certi- 
fied Otolaryngologist for Medical 
School/Military affiliation. Immediate 
opening; salary and package negotia- 
ble; malpractice coverage. Interested 
candidates should contact: 


Benjamin J. Relchstein, M.D., 
Asst. Chief 

Surgical Service (112) 

V.A. Medical Center 

3001 Green Bay Road 

North Chicago, IL 60064 

312-578-3754 
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a R Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing / 
CNS effects. Dryness of the mouth occurs 
-in about two thirds of people. Please 
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-Transderm Scop 
(formerly Transderm-V) 4 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


sl BRIEF SUMMARY (FOR FULL PRESCRIBING © 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Sċōp provided significantly greater protection than 
ined with oral dimenhydrinate. 










ivity to scopolamine or any of the components of 
lag ve matrix making up the therapeutic system, or in 
Rie patients with glaucoma. 
\ 

ine WARNINGS 
_ Transderm Scop should not be used in children and should be 
R a -used with special caution in the elderly. See PRECAUTIONS. 
es b: drowsiness, disorientation, and confusion may occur 
< = withthe use of scopolamine, patients should be warned of the 
E © Possibility and cautioned against engaging in activities that 

_ require mental alertness, such as driving a motor vehicle or 

A x. operating dangerous machinery. 


T ~ Potentially alarming idiosyncratic reactions may occur with 
i ordi inary therapeutic doses of scopolamine. 


PRECAUTIONS 
eS ~ General 
__ Scopolamine should be ised with caution in patients with 
___ pyloric obstruction, or urinary bladder neck obstruction. 
3 Caution should be exercised when administering an antiemetic 
> E _Or antimuscarinic drug to patients suspected of having 
ry we -intestinal obstruction. 
= ~ _ Transderm Scõp should be used with special caution in the 
ag $ elderly or in individuals with impaired metabolic, liver, or kidney 
e functions, because of the increased likelihood of CNS effects. 
= Information for Patients 
_ Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
__ Should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 
= Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
= ence symptoms of acute narrow-angle glaucoma (pain in and 
-reddening of the eyes accompanied by dilated pupils). 
> Patients should be warned against driving a motor vehicle or 
_ Operating dangerous machinery. A patient brochure is available. 
_ Drug Interactions 
_ Scopolamine should be used with care in patients taking 
ugs, including alcohol, capable of causing CNS effects. Spe- 
+ attention should be given to drugs having anticholinergic 
= 5 properties, e.g., belladonna alkaloids, antihistamines (including 


oa, 4 


A 8 meclizine), and antidepressants. 
RN - Carcinogenesis, Mutagenesis, Impairment of Fertility 
No long-term studies in animals have been performed to 
. Bo evaluate carcinogenic potential. Fertility studies were per- 
Es _ formed i in female rats and revealed no evidence of impaired 
. fertility or harm to the fetus due to scopolamine hydrobromide 
on : administered by daily subcutaneous injection. In the highest- 
ete dose group (plasma level approximately 500 times the level 
-achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 
Pregnancy Category C 
ay - Teratogenic studies were performed in pregnant rats and 
= rabbits with scopolamine hydrobromide administered by daily 
~ intravenous injection. No adverse effects were recorded in the 
l E _rats. In the rabbits, the highest dose (plasma level approxi- 
~ mately 100 times the level achieved in humans using a 
Be _ transdermal system) of drug administered had a marginal 
~ embryotoxic effect. Transderm Scép should be used during 
poe ‘pregnancy only if the anticipated benefit justifies the potential 
% Ae to the fetus. 
Nursing Mothers 
= tis not known whether scopolamine is excreted in human milk. 
use many drugs are excreted in human milk, caution 
_ Should be exercised when Transderm Scōp is administered to 
=- anursing woman. 
Pediatric Use 
_ — Children are particularly susceptible to the side effects of 
___ belladonna alkaloids. Transderm Scōp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 

























ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scop system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairiess area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07907 


C88-5 (Rev. 2/88) 


C IBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scép* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scōp, compared to 50% with Dramamine* 
(P>0.05). 


659-5065-A © 1988, CIBA. 
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OTOLARYNGOLOGIST 


CALIFORNIA: BC/BE Otolaryngologist 
with expertise in Otolaryngology, Head 
and Neck Surgery and Facial Plastic 
Reconstruction Surgery to join a well 
established rapidly growing 31-M.D. 
multispecialty Group, located 45 miles 
from San Francisco and 20 minutes 
from Napa Valley. Interest in Allergy 
and/or Pediatric Otolaryngology desir- 
able. Growing community serving 
140,000. Large modern office build- 
ing, fully equipped with RPT, X-ray, 
Clinical Laboratory, Urgent Care and 
Ambulatory Surgery Department. 
Patients include both fee-for-service 
and prepaid Health Plans. Attractive 
compensation and benefits. Malprac- 
tice provided. Applicant must have or 
be eligible for licensure in California. 


Send C.V. to: 

Dominic Scolaro, Executive Director 
Caller Box 4020 

Fairfield, CA 94533 

(707) 426-3911 


FLORIDA, OKLAHOMA 
Otolaryngologist 


FLORIDA: Immediate need for 
qualified otolaryngologist with 
800-bed regional multi-hospital 
Healthcare System. Gainesville- 
based. Offers paid malpractice, 
salary guarantee, office space, 
moving expenses and other 
benefits. 


OKLAHOMA: BC/BE otolaryn- 


gologist for fee-for-service private 


practice in Oklahoma. Progressive, 
friendly family oriented commu- 
nity. Excellent income potential 
and start-up package. 


Contact: 

Leonard Graivier, M.D. or 
Tony C. Rasberry 
1-800-336-2575 

Physician Network of America, Inc. 
8505 Freeport Parkway, Suite 130 
Irving, Texas 75063 

FAX 214/929-4568 
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PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 





Description toa 
RYNATAN? is an antihistaminic/d estant combination available for oral administration as 
Tablets and as Pediatric Suspension. Each tablet contains: 
Phenylephrine Tannate 25mg 
Chiorpheniramine Tannate 8mg 


Pyrilamine Tannate 25mg 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, methylcellu- 
lose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glycerin, kao- 
lin, magnesium aluminum silicate, methylparaben, pectin, purified water, saccharin sodium, 
sucrose. 


Clinical Pharmacology 
RYNATAN combines the sympathomimetic decongestant effect of phenylephrine with the anti- 
histaminic actions of chlorpheniramine and pyrilamine. 


Indications and Usage k l 
RYNATAN is indicated for symptomatic relief of the coryza and nasal congestion associated 
with the common cold, sinusitis, allergic rhinitis and other upper respiratory tract conditions. 
Appropriate therapy should be provided for the primary disease. 


Contraindications ; 
RYNATAN is contraindicated for newborns, nursing mothers and patients sensitive to any of 
the ingredients or related compounds. 


Warnings 
Use with caution in patients with hypertension, cardiovascular disease, hyperthyroidism, 
diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with caution or avoid use in 


which may cause drowsiness and may have additive central nervous system (CNS) effects 
with alcohol or other CNS depressants (e.g., hypnotics, sedatives, tranquilizers). 


Precautions 

General: Antihistamines are more likely to cause dizziness, sedation and hypotension in 
elderly patients. Antihistamines may cause excitation, particularly in children, but their combi- 
nation with sympathomimetics may cause either mild stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or engaging in 
potentially hazardous activities requiring alertness, such as driving a car or operating machin- 
ery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects of anti- 
histamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal studies have been 


performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies have not 
been conducted with RYNATAN. It is also not known whether RYNATAN can cause fetal harm 
when administered to a pregnant woman or can affect reproduction capacity. RYNATAN 
should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions 

Adverse effects associated with RYNATAN at recommended doses have been minimal. The 

most common have been drowsiness, sedation, dryness of mucous membranes, and gastro- 

ae effects. Serious side effects with oral antihistamines or sympathomimetics have 
rare. 


Ove 

Signs and symptoms: May vary from CNS depression to stimulation (restlessness to convul- 
sions). Antihistamine overdosage in young children may lead to convulsions and death. 
Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be taken 
against aspiration especially in infants, children and comatose patients. If gastric lavage is 
indicated, isotonic or half-isotonic saline solution is preferred. Stimulants should not be used. 
If hypotension is a problem, vasopressor agents may be considered. 


Dosage and Administration 
Administer the recommended dose every 12 hours. 


$ _ patients taking monoamine oxidase (MAO) inhibitors. This product contains antihistamines 


_ RYNATAN® Tablets: Adults —1 or 2 tablets. 


RYNATAN® Pediatric Suspension: Children over six years of age—5 to 10 mL (1 to 2 tea- 


_ spoonfuls); Children two to six years of age —2.5 to 5 mL (‘2 to 1 teaspoonful); Children under 
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two years of age —Titrate dose individually. 


_ How Supplied 


RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in bottles of 100 (NDC 0037- 
0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. bottles (NDC 
0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat— above 
40°C 104°F), 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 15°C- 
30°C (59°F—86°F); protect from freezing. 
*Patent pending. 
_RYNATAN®-S is the combination of RYNATAN® Pediatric Suspension (4 fl. oz.) and a 10 mL, 
Calibrated, oral syringe. 
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OTOLARYNGOLOGIST 


Otolaryngologist needed to join 
solo practitioner in a general ENT 
practice. New, modern office, fully 
equipped, audiology (ENG and 
ABER), microscope and RAST test- 
ing. 


The community offers varied cul- 
tural activities of high quality, 
excellent schools, and outstanding 
recreational facilities. Outdoor, all- 
season sports abound in this mid- 
Michigan Great Lakes setting. 


Send CV to: Herbert L. Camp, M.D., 
P.O. Box 1446, Midland, Michigan 
48640. 


Yow are inuted le attend lhe 
WEST VIRGINIA 


ACADEMY OF OTOLARYNGOLOGY 
HEAD and NECK SURGERY 


at The Greenbrier 


Wtesé DE; ania 


May 10 - 13, 1989 


Derald E. Brackmann, M.D. 
E. Gaylon McCullough, M.D. 
William R. Panje, M.D. 


Regislaation feo $450 


rae 
F.T. Sporck, M.D. 
P.O. Box 1628 
Charleston, WV 25326-1628 


LAG 


Central Chio Medical Group 


ENT Physician, BC/BE, wanted 
for ENT Department of a pres- 
tigicus multispecialty group in 
Columbus, Ohio, with branches 
in three surrounding suburban 
communities. 


Excellent practice opportunity 
with guaranteed starting salary 
and oenefits. This is a diverse 
and thriving local economy, 
with rapid’y growing suburban 
communities. 


Respond with CV to: 


JOHN WILLIS, M.D. 
487 EAST TOWN ST. 
COLUMBUS, OH 43215 
6 914/222-3300 


Oiolaryngologists 


Pesition available for full time 
Board Certified Otolaryngolo- 
gist at the University of 
Massachusetts Medical 
Scheol, Division of Otolaryn- 
golegy, Head and Neck Sur- 
gery. Applicants anxious to 
build active surgical practice 
amc possessing academic 
amc clinical work experience 
preverred. Please send CV. 
anc three references to William 
G. Lavelle, V.D., Associ- 

ate Professor of Surgery, 
Chairman, Division of 
Otolaryngology, University of 
Massachusetts Medical Cen- 
ter, 55 Lake Avenue North, 
Woreester MA 01655. 
UMMC is an equal opportu- 
nity/affirmative action 


empioyer. 
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For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 


PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


From the proceedings of the 11th Symposium: - 
Care of the Professional Voice held in 1982 to the 
14th Symposium held in 1985, transcripts of each 
symposium are published in two volumes: one 
volume contains the Scientific Papers presented at 
the symposium, the second volume contains the 
pecagogic and medical material. 

Available in sets or individually. 


Symposium proceedings from 1986 are published 
in the official journal publication of The Voice 
Foundation, Journal of Voice, available from 
Raven Press, 1185 Avenue of the Americas, 

New York, NY 10036. Published quarterly. 
Subscription price: 

Individuals — $64.00 (U.S.) $76.00 (Non-U.S.) 
Institutions — $77.00 (U.S.) $89.00 (Non-U.S.) 
Single copy — $23.00 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 


Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 
42pp. Softbound $15.00 U.S. 


AUDIO VISUAL CASSETTES 


From Vocal Cord Vibration by Minoru Hirano, 
M.D. to Basic Concepts Pertaining to Voice 
Disorders by G. Paul Moore, Ph.D. The Voice 
Foundation offers an impressive selection of audio 
visual cassettes that cover a variety of voice-related 
topics. Available in 3 sizes: %" U-Matic, 2” VHS & 
2" Beta. All sizes in NTSC and PAL-SECAM format. 


— NEW! — 


Performers and Voice Fatigue 
by Jean Abitbol, M.D. 


A didactic physiological presentation on vocal 
fold mechanisms relating to medical problems of 
chronic vocal fatigue especially affecting per- 
formers. 25 minutes color and sound $65.00 U.S. 
(NTSC) $125.00 U.S. (PAL-SECAM) 


Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, 
Ph.D., David W. Brewer, M.D. 


20 minutes $65.00 U.S. 


For more detailed information on publications and 
audio visual cassettes available from The Voice 
Foundation, please write: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 
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“PediOtics 


Formulated to be less acidic 
to help minimize irritation. 


suspension 
sterile 


A more normal pH range means less 
potential for painful irritation. 
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t9 * USP XXI specified pH range at time of 


manufacture (neomycin/polymyxin B/ 
pH hydrocortisone). 


Formulated to help take the sting out of otitis externa therapy 


PediOtic suspension is specially 


conventional otics. 


the ease of compliance. 
And you can prescribe PediOtic 





= 
(polymyxin B sulfate-neomycin sulfate-hydrocortisone) 


formulated to have a higher pH range than 


Children may be less likely to resist its 
instillation, and their parents will appreciate 


PediOtic suspension sterile 


suspension with confidence, knowing it 
contains the same proven antibiotic/anti- 
inflammatory combination physicians have 
trusted for years. 

Now there’s a gentle effective treatment 
for “swimmer’s ear” to please patient, 
parent, and physician. 
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Wellcome 





brief summary 


. e ® 
PediOtic suspension sterile 
(polymyxin B sulfate-neomycin sulfate-hydrocortisone) 


DESCRIPTION: Pediotic suspension (polymyxin B sulfate-neomycin sulfate-hydrocortisone) is a sterile antibacterial and ant-inflammatory 
Suspension for otic use. Each mi contains: Aerosporin® (polymyxin B sulfate) 10,000 units, neomycin sulfate equivalent to 3.5 mg 
neomycin base, and hydrocortisone 10 mg (1%). The vehicle contains thimerosal 0.001% (added as a preservative) and the inactive 
ingredients cetyl alcohol , glyceryl monostearate, mineral oil, polyoxy! 40 stearate, propylene glycol, and Water for Injection. Sulfuric 
acid may be added to adjust pH. Pediotic suspension has a minimum pH of 4.1, which is less acidic than the minimum pH of 3.0 
for Cortisporin® Otic Suspension. INDICATIONS AND USAGE: For the treatment of superficial bacterial infections of the externa! 
auditory canal caused by organisms susceptible to the action of the antibiotics, and for the treatment of infections of mastoidectomy 
and fenestration cavities caused by organisms susceptible to the antibiotics. CONTRAINDICATIONS: This product is contraindicated 
in those individuals who have shown hypersensitivity to any of its components, and in herpes simplex, vaccinia, and varicella infec- 
tions. WARNINGS: This product should be used with care in cases of perforated eardrum and in longstanding cases of chronic otitis 
media because of the possibility of ototoxicity. Neomycin sulfate may cause cutaneous sensitization. A precise incidence of hypersensitivity 
reactions (primarily skin rash) due to topical neomycin is not Known. When using neomycin-containing products to control sec- 
ondary infection in the chronic dermatoses, such as chronic otitis externa or stasis dermatitis, it should be borne in mind that the skin 
in these conditions is more liable than is normal skin to become sensitized to many substances, including neomycin. The manifesta- 
tion of sensitization to neomycin is usually a low-grade reddening with swelling, dry scaling and itching; it may be manifest simply 


as a failure to heal. Periodic examination for such signs is advisable, and the patient should be told to discontinue the product it they 
are observed. These symptoms regress quickly on withdrawing the medication. Neomycin-containing applications should be avoid- 
ed for the patient thereafter. PRECAUTIONS: As with other antibacterial preparations, prolonged use may result in overgrowth of 
non-susceptible organisms, including fungi. If the infection is not improved after one week, cultures and susceptibility tests should 
be repeated to verify the identity of the organism and to determine whether therapy should be changed. Treatment should not be con- 
tinued for longer than ten days. Allergic cross-reactions may occur which could prevent the use of any or all of the following antibiotics 
for the treatment of tuture infections: kanamycin, paromomycin, streptomycin, and possibly gentamicin. ADVERSE REACTIONS: 
Neomycin occasionally causes skin sensitization. Ototoxicity and nephrotoxicity have also been reported (see WARNINGS section). 
Adverse reactions have occurred with topical use of antibiotic combinations including neomycin and polymyxin B. Exact incidence 
figures are not available since no Genominator of treated patients is available. The reaction occurring most often is allergic sensitiza- 
tion. Inoneclinical study, usinga 20% neomycin patch, neomycin-induced allergic skin reactions occurred in two of 2,175 (0.09%) 
individuals in the general population.’ In another study, the incidence was found to be approximately 1% .? The following local adverse 
reactions have been reported with topical corticosteroids, especially under occlusive dressings: burning, itching, irritation, dryness, 
folliculitis, hypertrichosis, acneiform eruptions, hypopigmentation, perioral dermatitis, allergic contact dermatitis, maceration of 
the skin, secondary infection, skin atrophy, striae, and miliaria. Stinging and burning have been reported rarely when this te, 
gained access tothe middleear. HOW SUPPLIED: Bottle of 7.5 mi with sterilized dropper. NDC 0081-0910-02. Store at 15°to 25° 
(59° to 77°F) 

REFERENCES: 1. Leyden JJ, Kligman AM: Contact dermatitis to neomycin sulfate. JAMA 1979:242°1276-1278. 2. Prystowsky 
SD, Allen AM, Smith RW, et al: Allergic contact hypersensitivity to nickel, neomycin, ethylenediamine, and Denzocaine. Arch 
Dermatol 1979;115 959-962 
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Editorial 


Louis H. Clerf, 


An Issue ef Dedication 


D: Louis H. Clerf celebrated his 
100th birthday on January 8, 
1989. Because of his dedication to the 
highest deais of mecicine and in rec- 
ognition of his commitment to excel- 
lence in teaching and patient care, it 
is appropriate for us to dedicate this 
issue of the AncHIvEsto Dr Clerf. This 
comes at a tme when many of his 
former students ane colleagues are 
campaigning sor Dr Clerf’s election to 
the Hall of Honor of the state of 
Washington. Speaking on his behalf 
for that partieularly high honor, F. 
Johnson Putney, MD, Charleston, 
SC, stated, “He certa nly deserves the 
honor, for his contributions in his 
chosen profession have been outstand- 
ing and perhaps urmqualled.... He 
was recegnized both nationally and 
internationally as the preeminent 
leader in the field, more especially in 
laryngology, especialy as related to 
cancer. His coileagues considered him 
teps and frequently called on him for 
advice and instruction....” 

Dr Clerf is one of many illustrious 
professors from Jeferson Medical 
College, Philadelphia Pa, and he rose 
te prominence as a teacher and practi- 
tioner when medicine was quite dif- 
ferent ina technologi«al sense and our 
specialty was just beginning its evolu- 
tion. Born in the state of Washington, 
Louis Clerf was the fourth child of 
nine siblings raised en a ranch near 
Ellensberg, Wash. He began his medi- 
cal studies at what is now the Oregon 
Health Sciences University School of 
Medicine, Portland, in 1908, and 
transferred to Jefferson Medical Col- 
lege in 1910. having been drawn to 


MD 


that institution by the writings of its 
illustrious faculty. He served as an 
intern and resident between 1912 and 
1916, at which time he enlisted in the 
US Navy and subsequently served in 
France during World War I. He 
returned to Jefferson Medical College 
as an assistant professor in 1922, serv- 
ing as Chevalier Jackson’s assistant in 
the Bronchoscopic Clinic, until he was 
chosen to be chief of the Bronchoscop- 
ic Clinic in 1924. He was appointed 
professor and head of the Department 
of Bronchoesophagology in 1930 and 
was elected to chair the Department 
of Laryngology in 1934. His students 
and colleagues described him as a 
physician who was meticulous with 
details and never left anything to 
chance. Others have commented that 
he was a physician who never pla- 
teaued. His professional interests 
evolved, his intellectual curiosity 
grew, and his contributions to our 
specialty increased with the passage 
of time. 

During Dr Clerf’s years as chair- 
man of the Department of Laryngolo- 
gy at Jefferson Medical College, he 
welcomed the many advances of sci- 
ence into various medical fields; how- 
ever, he was also aware of the danger 
of relying too heavily on technology 
and expressed concern repeatedly that 
physicians must avoid the pressures 
that would convert them into mere 
technicians who might become too 
accepting of laboratory results and 
too complacent in their approach to 
patient evaluation. He urged us never 
to cease the sharpening of our sensory 
perceptions of the signs and symp- 
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toms of patients and reminded us that 
no laboratory result can make a spe- 
cific diagnosis, but. merely can lead 
one to a general area from which a 
specific conclusion must be reached on 
the basis of careful observation, 
knowledge, and experience. 

Dr Clerf was an avid student of Sir 
William Osler. He was fond of Osler’s 
admonition that “to study medicine 
without books is to sail an uncharted 
sea, while to study medicine only from 
books is not to go to sea at all.” He 
believed that medicine deserved the 
absolute and undivided attention of 
students and residents. He believed 
that medicine was a jealous mistress, 
and on more than one occasion is said 
to have stated: “Medicine can only be 
learned at the bedside. If you’re mar- 
ried, you’re at the wrong bedside.” He 
made it clear that every patient and 
every medical problem should be 
approached with open eyes and an 
open mind, and that dogma and the 
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propagation of half-truths deserved to 
be challenged. Typical of Dr Clerf was 
this admonition 


The problems, the solutions are before 
our very eyes. We were born with a 
brain..., let’s use it..., think..., 
think ..., think, man..., think! It’s think- 
ing that separates us from other forms of 
life. Always test..., challenge..., évalu- 
ate. Never accept anything without ques- 
tioning its sources ..., the reasons for its 
being written or said..., the background 
of those who are are propagating the idea 
or entity. Always look beyond the appar- 
ent. The obvious is often distorted..., 
camouflaged by our biases, by our preju- 
dices, by our wishful thinking, by our inad- 
equacies, by our preconceived impressions, 
and by our self-imposed blinders. 


Dr Clerf was convinced that no 
medical specialty could exist for long 
as an island, separate and apart from 


_ the larger body of medicine. He pur- 


sued a broad postgraduate education, 
initially at Jefferson Hospital, Phila- 
delphia, Pa, then at the New York 
(NY) Eye and Ear Infirmary, and 
finally at the New York (NY) Throat 
and Lung Hospital. Then, on return- 


ing to Jefferson Hospital, he was one 


of Chevalier Jackson’s closest asso- 
ciates at the height of Jackson’s 
career. By this time, Louis Clerf had 
become one of the most highly trained 
teachers in this young specialty. 

His clinical skills were rapidly 
honed in the busy Bronchoesophagolo- 


gy Unit at Jefferson Hospital. On a 


typical day, more than 30 endoscopic 
procedures would be performed. Each 
patient was administered pentobarbi- 
tal and atropine as well as six drops of 
0.5% tetracaine (Pontocaine) for topi- 
cal respiratory tract anesthesia. Five 
minutes after the anesthesia was 
begun, the patient was wheeled into 
the operating room, positioned on the 
table, draped, and underwent the 
endoscopic procedure. Then the 
instruments and linens were removed, 
the surgeon’s operative dictation was 
completed, and the room was pre- 
pared for the next patient—all of this 
in less than 10 minutes. It is enough to 
make even the most ardent efficiency 
expert envious. 

It mattered not whether the patient 
came from the most modest circum- 
stances or was the president of Gener- 
al Motors—Dr Clerf emphasized 


detail, thoroughness, planning, and 
meticulousness! His temperament was 
one of modesty, reserve, and great 
conservatism, and he always bent over 
backward to be fair, honest, and bal- 
anced in the reporting of his personal 
surgical results. For example, when 
reporting his results in the care of 
patients with cancer, any patient who 
became unavailable for follow-up was 
described as a failure, ie, dead of 
cancer, even if other evidence sug- 
gested that the patient was more like- 
ly to be alive and well without dis- 
ease. 

Dr Clerf was an important surgical 
pioneer and innovator. He helped the 
field of otolaryngology take large 
strides in such areas as endoscopic 
excision of glottic carcinoma, vertical 
partial laryngectomy, surgical treat- 
ment of bilateral vocal cord paralysis, 
and excision of hypopharyngeal diver- 
ticula. He understood the role of 
smoking in the development of laryn- 
geal keratosis and the role of kerato- 
sis in the evolution of laryngeal carci- 
noma. He was one of the first to 
appreciate the dangers of “secondary 
smoke,” and his admonitions concern- 
ing the horrors of emphysema were 
among the most forceful of the time 
(long before the Surgeon General’s 
report of 1964). He was an early sup- 
porter of intermittent positive pres- 
sure breathing techniques for chronic 
obstructive pulmonary disease, when 
critics were certain that positive ven- 
tilatory pressures would force pus and 
bacteria out to the periphery of the 


lungs and worsen, rather than 
improve, the condition of these 
patients. 


Dr Clerf retired from his academic 
position at Jefferson Medical School 
in 1954, when he reached the age of 65 
years. He was chosen to be the guest 
of honor of the American Academy of 
Ophthalmology and Otolaryngology 
at its 63rd annual session in 1958, at 
which time he made some superb 
advisory comments, which I must 
share with you. 


Retirement is an extension of life with a 
specific beginning. One therefore retires 
TO rather than FROM something... . Sud- 
den retirement, like a shotgun wedding, 
does bring matters to a rapid final conclu- 
sion but it may provide many insoluble 
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problems in the future... . It is difficult to 
adjust from an active life in medicine 
where one lives by the clock to a life where 
alarm clocks have only sentimental val- 
ue .... Even those who do nothing that can 
be called work still believe they are doing 
something. The world has not a man who is 
an idler in his own eyes. Success in getting 
enjoyment out of life is to enjoy the things 
that one is doing. 

One of the ironies of our time is that the 
khaki-shirted auto mechanic can tell us if 
our car can make a 1000-mile trip or 
whether it will hold together for a few 
additional years, but the white-coated spe- 
cialist cannot assure us that we will live 
until tomorrow. 

During his professional life the physi- 
cian always was addressed as “Doctor,” he 
enjoyed many curbstone consultations, his 
advice was sought, and his recommenda- 
tions usually were carried out. In retire- 
ment, he may be deferentially addressed as 
“doc,” but the majority of his friends will 
exhibit a total indifference to his profes- 
sional attainments. It will be necessary in 
order to satisfy his ego to become profi- 
cient in avocational fields. 

A majority of retirees are presumed to 
be wealthy. If you have not talked too 
much, this illusion can be continued by 
spending some time in a stockbroker’s 
office watching the Big Board, resting and 
probably catching up on sleep. Some will 
conclude that you’re a member of the firm 
of Doolittle and Sitmore, but everyone who 
sees you there will know: You’ve got 
See 

If you’re planning to retire, do not delay 
too long....Do not wait for the drifting 
snows of winter to close in. The autumn of 
life is a more pleasant season with the 
leaves falling like our years, the clouds 
fleeting like illusions, the sunlit days 
diminishing like our memories... 


Louis Clerf exemplifies much of 
what each of us strive to do each day. 
He left his mark on his students, such 
as Tom Douglas, MD, of Tacoma, 
Wash, to whom I am indebted for 
much of the background material for 
this editorial-biographical sketch. He 
left his mark on the lives of thousands 
of patients through his legendary 
expertise. 

He also left his mark on the special- 
ty of otolaryngology-head and neck 
surgery. For all of these reasons, we 
salute Dr Clerf and express our grati- 
tude for a lifetime of dedicated service 
to humanity. 

BYRON J. BAILEY, MD 
Chief Editor 
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Papers From the Second International Conference 2 
on Head and Neck Cancer, Boston, July 31-August 5, 1988 


Surgical Access for Clivus Chordoma 


The University of California, San Francisco, Experience 


Roger L. Crumley, MD, Philip H. Gutin, MD 


è Surgical approaches to clivus chor- 
doma are discussec. The approaches 
described in thts artic e have been used in 
an attempt to minimize morbidity while 
maximizing exposure. The transseptal- 
transsphenoidal approach is appropriate 
for biopsy or for subtotal removal of small 
midline lesions of the upper (retrosellar) 
clivus only. The radical pterygomaxilloto- 
my approach is used for gaining access to 
chordomas of the upper half of the clivus, 
with or withoutlateral extension. Removal 
of the lateral, aostericr, and (if necessary) 
medial walls of the maxillary sinus is 
followed by resection of most of the con- 
tents of the gterygopalatine fossa. The 
pterygoid plates are then removed with a 
drill. The sphenoid sinus and upper clivus 
are then exposed for tumor removal. For 
more inferior tesions, we have modified 
the transoral-transpharyngeal approach 
by creating an inferierly based posterior 
pharyngeal flap, which increases expo- 
sure of the clivus, particularly laterally. 
This flap can be extended laterally for 
paraclival extension. This approach 
allows removal of the lateral clivus as far 
laterally as the hypoglossal canal, with no 
dissection of tongue, mandible, lip, or 
cervicai soft tissues. 

(Arch Otolaryngoi Head Neck Surg 
1989; 1 15:295-300) 


livas chordoma represents a per- 
nicious tumor in a relatively 
inaccessible site. It is uniformly fatal 
due te the late presentation and 
inherent surgical difficulty associated 
with removal. In the past, treatment 
has been oriented toward debulking 


Accepted for publication Oct 10, 1988. 

From the Departments of Otolaryngology- 
Head and Neck Surgery (Dr Crumley) and Neu- 
rosurgery and Radiation Oncology (Dr Gutin), 
University of California, San Francisco. Dr 
Crumley is now with the University of Califor- 
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Read before the Secord International Confer- 
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1988. 

Reprint requests to the Department of Otolar- 
yngology-Head and Neex Surgery, University of 
California Medical Center, 101 City Dr S, Bldg 25, 
Orange, CA 92688 (Dr Crumley). 


the tumor, with postoperative irradia- 
tion subsequently performed to fore- 
stall as long as possible the imevitable 
recurrence of tumor with coneomitant 
cranial nerve deficits and brain-stem 
compression. 

Since chordomas are relatively 
radioresistant, and the adjacent dura 
and optic nerves are radiosensitive,' it 
is not surprising that cures of these 
tumors have not previously been 
reported, and in fact have not been 
thought to be achievable.” It is proba- 
ble that no true surgical cure has been 
reported. 

There are good anatomic reasons 
for this. The brain-stem dura lies 
immediately behind the clivus. Once 
the tumor reaches the posterior clival 
periosteum and abuts dura, it grows 
centrifugally in all directions, seeding 
the dural surface with mieroscopic 
tumor. In some cases there is actual 
dura invasion and/or replacement by 
tumor. It is likely that there is micro- 
scopic dural ingrowth by tumor in 
cases in which the dura appears gross- 
ly intact. Laterally and superiorly lie 
the medial end of the petrous carotid, 
the cavernous sinus, and the optic 
nerves. Surgical cure is unlikely if 
they are involved. 

The last ten years have yielded 
many new techniques, approaches, 
and instruments for skull base sur- 
gery. Some skull base surgeons have 
begun to think optimistically about 
the feasibility of surgically resecting 
a chordoma in toto or even possibly 
performing an en bloc operative pro- 
cedure. The innovative lateral 
approach espoused by Fisch,‘ Kenne- 
dy et al,’ and Schramm’ shows prom- 
ise insofar as it offers relatively direct 
exposure of the lateral extent of clivus 
chordoma, under the temporal lobe, in 
a region that has proved awkward if 
not inaccessible by the more anterior 
approaches. The lateral approach, 
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however, appears to suffer from limi- 
tations in posterior exposure behind 
and lateral to the upper clivus, owing 
to the presence of the cavernous sinus 
and petrous portion of carotid artery. 
In addition, the approach is necessari- 
ly tight, if not compromised, by the 
mandible and orbit anteriorly, tempo- 
ral bone posteriorly, facial nerve 
below, and temporal lobe dura above. 

Albin et al? have described a lateral 
surgical approach to tumors of the 
pterygoid fossa that would be applica- 


ble to lateral extension of clivus chor- os 


doma. This is a bicoronal flap with 
dissection of the facial nerve and sub- 


sequent resection of the malar bones, — 


zygomatic arch, pterygoid plates, and 





portions of the squamous component __ 


of the temporal bone. This approach 


provides excellent access to the lateral 


aspect of the pterygoid space and | 


would extend the lateral approach 
previously described. 

Sekhar and Moller” reported re- 
secting assorted tumors involving the 
cavernous sinus. Six of the seven were 
thought to be resected totally. Balloon 
occlusion of the 


or intraoperatively. Intraoperative 
monitoring of the third, fourth, sixth, 
and seventh cranial nerves was used. 
There were no cerebrovascular acci- 


dents in this series. The approach — KA 


exposes the lateral aspect of the supe- 
rior orbital fissure and lateral orbital 
wall. The dura is then opened and the 
optic nerve and carotid cisterns are 
exposed. The internal carotid artery is 


dissected for 2 cm of its petrous por- 
tion. The periosteum covering the 


internal carotid artery is then opened 
and the area prepared for clipping if 
necessary. The authors emphasized 


that the optic nerve can be completely E 


mobilized with this approach. 
The anterior and frontal ap- 
proaches have been used more widely 
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internal carotid 
artery was advocated preoperatively 
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than lateral approaches in clivus 
~ chordoma surgery. The older subfron- 
_ tal approach has been abandoned in 


a most centers in which an otolaryngol- 
-~ Ogy-neurosurgery skull base team has 


tpt 
r can 


= evolved. The extradural subfrontal 
_ approach, sometimes called the De- 
rome procedure, was described for 
_ treating tumors of the upper clivus 
_ without cavernous sinus involvement.* 
_ The disadvantages included poor lat- 
eral exposure, necessity for extensive 
= brain retraction, and sacrifice of 
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olfaction. 

Guthkelch and Williams” described 
an anterior approach for recurrent 
chordomas in 1972. They used the 
classic U-shaped posteriorly based 
palate incision, which has been used 
for transpalatal resections of angiofi- 
bromata. They felt that increased 
exposure could be attained by making 
the mucosal incisions closer to the 
upper teeth and removing most of the 
hard palate as well as the posterior 
ends of the inferior turbinates. 
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Fig 1.—Sagittal and parasagittal representations of three approaches described. Top left, Transseptal-transsphenoidal 
approach. Note access to sella turcica and upper (retrosphenoid) clivus. This approach is limited laterally by lateral walls of 
sphenoid sinus, optic nerve, and carotid artery. Top right, Paramedian representation of pterygomaxillotomy approach shows 
excellent exposure to upper half of clivus. This procedure is performed through maxillary sinus and is more accurately 
depicted in bottom left. Bottom left, Transantral pterygomaxillotomy approach showing excellent exposure of upper clivus and 
lower sphenoid (see Fig 2, top left and bottom left). Posterior wall of maxillary sinus and pterygoid plates are removed with 
drill and rongeurs. Bottom right, With Dingman mouth gag in place, and soft palate elevated or incised, excellent exposure of 
entire half of clivus and C-1 are achieved with transoral-transpharyngeal approach (see Fig 3, left and right). 


Other authors have used the trans- 
cervical-transmandibular approach to 
the skull base. In general, this 
approach is a rather radical one in 
which an extensive dissection of the 
submental and submaxillary triangles 
is performed through a neck incision. 
Cranial nerves IX through XI are dis- 
sected at least on one side. The mandi- 
ble and tongue are divided. Dissection 
may be carried laterally along the 
parapharyngeal space or medially 
toward the clivus. The hard palate 
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may be removed subsequently in these 
approaches.>” 

Delgado et al’? felt that the pharyn- 
geal mucosa, constrictor muscles, buc- 
copharyngeal fascia, and prevertebral 
fascia should be divided in the midline 
with the electrosurgical knife. A com- 
ment byMullen’ published with their 
article noted that the mandible-split- 
ting procedure was not necessary for 
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Fig 2.—Pterygomaxillotomy approach to clivus and sphenoid sinus. Top left, Midfacial degloving is performed. Lateral and 
pesterior antral walls are removed as are contents of pterygopalatine fossa. Unnamed spine is used as guide to inferior 
o#bital fissure, foramen rotundum, and vidian canal. Top right, Pterygoid muscles retract laterally following pterygoid plate 
removal. Clivus, hypoglossal canal, and sphenoid sinus are exposed. Pterygoid plates are removed to foramen rotundum and 
vidian canal (as in top left). Bottom left, Midline and lateral clivus are now accessible. Pterygoid plates have been removed. 
Sphenoid sinus is medial to vidian canal with clivus shown below sphenoid sinus. Hypoglossal canal is seen laterally. Bottom 
right, Axia! view showing excellent exposure of clivus by pterygomaxillatomy. 


tumors above the foramen magnum. 
(We agree that lip, mandible, and/or 
tongue splitting are generally unnec- 
essary and usually not indicated for 
clivus chordoma.) 

Surgical goals in primary cases of 
clivus chordoma should provide an 
opportunity for total removal. Pallia- 
tion of brain-stem compression and 
neurologic signs are frequently the 
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indication for secondary surgical pro- 
cedures. Surgical morbidity must be — 
minimized in these unfortunate 
patients, since surgical cures are rare 
if they in fact exist. Hence, surgical — 
morbidity and the resulting quality of — 
life is an important consideration in — 
all operative procedures. | 

At University of California, San i 
Francisco (UCSF), we have, in gener- 
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al, used the anterior approach to cli- 
| alti vus chordomas. Since the prior review 
Au) YLENI of 26 patients at UCSF, we have used 
ATTN / CRET our experiences in 13 more recent 
cases over an eight-year period to 
classify these tumors into three cate- 
gories based on location and surgical 
approach. We feel that these ap- 
proaches permit tumor removal 
through surgical exposure compara- 
ble to previously described ap- 
proaches (such as the transcervical- 
transmandibular approach) with 
much less postoperative morbidity 
than that associated with those more 
radical approaches. 

Our approaches are categorized as 
follows: 

1. Retrosphenoid and retrosellar 
(midline and parasagittal; surgical 
approach, transseptal-transsphenoid- 
al [Fig 1, top left]). The limited trans- 

y | sphenoidal approach for tumors of the 
Ss í CHU I) clivus has been used primarily for 

e T. 


À, Palatal Bone 
Palatal LA ANN s, AN Removed 
Incision i SACAN NN 
-\ o Pharyngeal 


p” í X ; A. 
E al $ \ Flap Incision 


biopsy and confirmation of diagnosis. 


7 
# 





gi WARE | Laws“ described 13 patients who 
Se Y ri rs gi! underwent the transsphenoidal ap- 
à | y f f proach, but felt that, therapeutically, 
E ANA the approach was limited to decom- 
E k | \ gay 5 ANE ; Forder Magoum pression or palliation only. It did not 
2 \ teil z in their hands appear to have curative 
Ke Atlas (C-1) potential. 


2. Retrosphenoid and _ retrosellar 
tumors with lateral extension and all 
— wi Ss chordomas of the upper half of the 
RI i Li He SES \ 20!) clivus (surgical approach, radical 
LLL: aah se pterygomaxillotomy via midfacial de- 
Miaon gloving [Fig 1, top right and bottom 
left]). 

3. Tumors of the lower half of the 
clivus (surgical approach, transpala- 
tal-transpharyngeal [Fig 1, bottom 
right]). 

For each category of chordoma 
involvement, the surgical approach 
offers adequate exposure without the 
unnecessary morbidity characterized 
by other more radical surgical routes. 
The second (pterygomaxillotomy) and 
third (transpharyngeal) approaches 
offer adequate access to totally extir- 
| pate those primary tumors without 

Fig 3.—Transoral-transpharyngeal approach. Top left, Lower clivus and C-1 may be accessed massive lateral involvement. Such lat- 
_ without palate incisions. Higher clivus exposure requires incision as shown, traversing midline to eral extension may mandate one of 
_ anterior hard palate. Note lateral extensions anteriorly for mucoperiosteal flap reflection. Top the lateral approaches described 
_ fight, Hard palate and nasal floor is removed. Nasal mucoperiosteum preserved and reflected above, perhaps simultaneous with, or 


= superiorly not shown. Inferiorly based pharyngeal flap incision (upper end only) is marked. . 
Bottom, Pharyngeal flap is incised, elevated, and folded into hypopharynx. Clivus and related staged after, the anterior SPP roach. 
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structures are easily accessible. Anterior arch of C-1 and dens are easily reached, making this an For any possibility of total removal, 
excellent approach for odontoidectomy. tumors in the first category must be 
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quite small and ccnfined to the mid- 
line. Due ta the nature of clivus chor- 
doma, relatively few patients present 
in this manner. Consequently, tumor 
control is rarely pessible with the 
transspheneidal approach only. 

For limited inferior and lateral 
extension, the trarsseptal-transsphe- 
noidal approach can be extended by 
performing a Lynch external ethmoi- 
dectomy and/or lateral rhinotomy 
incision to gain aecess to the lower 
and lateral portions of the sphenoid 
sinus and the sphenoid rostrum. How- 
ever, because the medial end of the 
petrous carotid artery and the optic 
nerve lie immediately lateral to the 
sphenoid sinus, removal of any lateral 
and posterclateral extent of tumor is 
compromised wita this approach. 
Similarly, inferior extent beyond the 
midclivus is inaccessible to this tech- 
nique. As æ result, it is uncemmonly 
used for clivus chordoma. 

For tumors in tke second eategory, 
we have extended the Caldwell-Luc 
procedure and combined with it por- 
tions of the lateral rhinotemy and 
pterygopalatine approaches. Michael 
Holliday, MD, personally demon- 
strated to us during a visit to UCSF 
the superb exposure that can be 
achieved by removal of the pterygoid 
plates in using this approach.’ When 
tumors invelve the upper clivus and 
extend laterally to the paraclival 
regions, it is possi dle to attain satis- 
factory if mot excdlent lateral expo- 
sure by this approach. The optic nerve 
and carotid-artery again limit ipsilat- 
eral dissection pesterolaterally, as 
they do in all surgical approaches. It 
is possible, however, to werk posteri- 
orly and laterally (en the opposite side 
of the pterrgomaxillotomy). For this 
reason, certain tumors with lateral 
extension may be approached through 
a contralateral pterygomaxillotomy. 

The approach begins with either a 
unilateral Caldwell-Lue mcision or, 
preferably, the maidfacial degloving 
approach described by Anand and 
Conley.’ Through the maxillary sinus, 
the pterygopalatine fossa is exposed 
(Fig 2, top left). The pterygoid plates 
are removed, thereby attaining expo- 
sure of the greater wing of the sphe- 
noid and the posterolateral elivus. If 
only a Caldwell-Luc incision is used, 


F morg FEE? =x “Ss 


the approach is limited to a transan- 
tral exposure (limited medially by the 
lateral wall of the nose). If tne midfa- 
cial degloving incision is used (which 
allows elevation of the nasa. soft tis- 
sues away from and above the bony 
nasal pyramid), the  transantral 
approach can be easily comb_ned with 
a transnasal one, allowing much more 
medial and lateral exposure. 
Following opening of the maxillary 
sinus, the anterior, then lateral, and 
finally posterior walls are removed 


with Kerrison rongeurs or a rotating 


burr (Fig 2, top right). The maxillary 
tuberosity is removed, as is the poste- 
rior portion of the entire maxilla, 
until the contents of the pterygopala- 
tine fossa are widely exposed. Blunt 
dissection in this space will identify 
the internal maxillary artery. Clips 
are placed on this vessel as Žar later- 
ally (proximally) as possible. Next, 
the contents of the pterygopalatine 
space are removed using monopolar 
and bipolar electrocautery. 

This exposes the anterior buttress 
of the two pterygoid plates, which 
converge anteriorly. This convergence 
presents as a sharp bony spire, which, 
if followed superiorly toward the 
orbital floor, serves as a guide to the 
foramen rotundum immediately me- 
dial to the upper end, and the inferior 
orbital fissure laterally. One centime- 
ter inferomedial to the foramen 
rotundum lies the vidian canal, an 
excellent landmark to the inferior and 
lateral extent of the sphencid sinus. 
Dissection medial and superior to the 
vidian canal leads the surgeon into 
the sphenoid sinus, while the carotid 
artery and optic nerve lie safely above 
and laterally (Fig 2, top right). 

After the vidian canal has been 
identified, it is often helpful to remove 
portions of the lateral nasal wall par- 
tially or completely. This will enlarge 
exposure both laterally and medially 
in and around the sphenoid sinus. 

A rotating burr is used next to 
remove the pterygoid plates. Starting 
5 mm below the foramen retundum, 
the bone is removed subperiosteally to 
allow the pterygoid muscles to retract 
laterally (Fig 2, bottom lef=). If the 
dissection avoids transection of the 
pterygoid muscles and remaias in this 
subperiosteal plane, there is very lit- 
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tle bleeding from the pterygoid mus- 
cles.’ As the muscles retract laterally, 
the bone of the medial pterygoid plate | 
is exposed, as is its superior attach- © 
ment near the sphenoid rostrum 
immediately lateral to eA : 
portion of the clivus. As tumor is 
removed laterally, care is taken to © 
avoid the lateral wall of the sphenoid 
sinus due to the presence of the optic 
nerve, cavernous sinus, and carotid 
artery. es. k 
For tumors in the third category s 
(with or without C-1 extension), a — 
transoral approach is employed. Occa- 2 
sionally, a tumor of the lowest portion 
of the clivus can be reached through 
the posterior pharyngeal wall without = 
any palatal incisions. More commonly, — 
however, the palate is dissected to — 
allow transoral access to the entire — 
lower half of the clivus and C-1. = 
After insertion of the Dingman A 
mouth gag, the patient’s head is |) 
turned slightly to the right (for a A 
right-handed surgeon standing on the 2 
pariant s right side). The e pena g 
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placement of the Dingman mob gag, ess 
the palate is incised immediately lat- Ss 
eral to the uvula. This through-and- 
through incision curves back to the < 
midline of the soft palate and is then 
completed to the posterior nasal _ 
spine. It then continues against the 
bony midline of the hard palate all thes 
way to the incisive foramen (Fig 3, 
top). 

Bilateral palatal mucoperiosteal 
flaps are reflected laterally. The hard 
palate is subsequently removed witha — = x 
Kerrison rongeur. The nasal mucoper- 
iosteum is then incised along the — 
nasal septum. Nasal mucoperiosteal 
flaps are preserved for suturing at the — 
end of the procedure much as in cleft 
palate repair. Hard palate is then 
removed as necessary to allow the 
surgeon to reach the peripheral exten- 
sions of the tumor (Fig 3, center). In _ 
some patients, by opening the mouth 
widely, one can reach somewhat above _ 
the midportion of the clivus. (Howev- Bs) . 
er, we have found that the midfacial 
degloving [pterygomaxillotomy] ap- 
proach offers more lateral exposure _ 
for the midportion and upper es oc = 
tumors.) 
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The posterior bony third of the 
nasal septum is then drilled away or 
removed with a rongeur. The upper 
portions of the septum attach to the 
sphenoid rostrum and hence lead to 
the sphenoid sinus and the superior 
portion of the clivus. 

An inferiorly based U-shaped flap 
of posterior pharyngeal wall is then 
incised. Incisions for the flap are 
placed quite laterally in the gutter at 
the junction of the posterior and lat- 
eral pharyngeal walls. These incisions 
pass from below the tonsillar fossa 
bilaterally upward toward the inferi- 
or aspect of the adenoid pad against 
the clivus. The incision is made care- 
fully in its lateral extent to avoid the 


ascending pharyngeal artery. The 


superior constrictor muscle is incised 
bilaterally and then superiorly across 


the upper portion of the flap (Fig 3, 


bottom). 

A blunt dissection plane is then 
used between the prevertebral fascia 
and the superior constrictor to fur- 
ther delineate the flap. The flap is 
dissected inferiorly using a “peanut” 
or Kittner dissector. The flap is then 
pedicled in the lower portion of the 
pharynx and can be turned down into 


= the hypopharynx to await closure fol- 


lowing tumor removal. There is very 
little suturable mucosa available 
above the flap due to presence of 
adenoidal tissue. Hence, it may be 
difficult to close tightly the upper 
portion of this incision. Accordingly, 
the U-shaped flap incision is stopped 
at the base of the adenoid pad, and for 
more superior clival exposure, a mid- 
line vertical incision is made, dissect- 
ing the adenoid tissue away laterally. 
They are then simply approximated 
after the resection. 

A long needle and a suction tip are 


then used to palpate the C-1 clivus 


junction and to identify tumor again 
with radiographic C-arm control. As 
mentioned above, tumor removal then 
proceeds using ring curettes, the car- 
bon dioxide laser, and/or the ultra- 
sonic dissector (Cavitron). For tumors 
extending laterally, the U-shaped flap 


can be cut further laterally, as far as 


the midportion of the lateral pharyn- 
geal wall. The internal carotid artery 
in its cervical portion lies laterally so 
that care must be taken to keep the 





dissection immediately deep to the 
superior constrictor muscle and its 
fascia. 

Other surgeons have incised the 
posterior pharyngeal wall mucosa in 
the midline and worked only through 
this incision. We have found this tech- 
nique to limit lateral exposure. The 
inferior-based flap described here 
allows for much wider exposure of the 
entire clivus using a high-speed drill. 
Long-handled instruments are used 
exclusively, since this posterior pha- 
ryngeal wall and clivus region are 
quite distant from the incisors. 

Once C-1, C-2, and the lower portion 
of the clivus are exposed, bone remov- 
al is undertaken using a high-speed 
drill. Following tumor removal, the 
bony defect is filled with fat from the 
abdominal wall. 

Closure of this defect consists of 
placing several 3-0 and 4-0 polygly- 
colic acid (Vicryl) interrupted sutures 
in the very highest portions of the 
flap. These are then sutured to the 
remaining adenoidal and mucosal soft 
tissues as well as a clivus periosteum. 
Once the upper end of the flap is 
secured high in the nasopharynx, a 
running locking suture is placed down 
each lateral side of the flap to its 
inferior extent. The palatal incisions 
are closed with 4-0 Vicryl on the nasal 
mucoperiosteal layer. 3-0 Vicryl is 
then used in the oral layer, the suture 
placement being similar to that in 
cleft palate repair. 

Postoperatively, dexamethasone is 
given intravenously for the lingual 
edema that results from the long- 
standing (four to six hours) compres- 
sion of the tongue by the Dingman 
retractor’s tongue blade. In nonirra- 
diated patients, these incisions heal 
routinely well. We feel our postopera- 
tive morbidity is less than that 
described in other reports since the 
mandible is not split and the tongue 
has not been incised. 

Tracheotomies have not been rou- 
tinely used. Patients may often under- 
go nasotracheal decannulation after 
two to three days when lingual edema 
subsides. We recommend, however, 
that surgeons employing this ap- 
proach perform tracheotomies rou- 
tinely in the first five to six cases. 

In summary, these three ap- 


300 Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


proaches allow good to excellent expo- 
sure of all clivus chordomas. If this 
classification is used and the ap- 
proach is selected as described, facial, 
tongue, and mandibular-splitting in- 
cisions can generally be totally 
avoided and tumor access achieved. 
These approaches have resulted in low 
morbidity in nonirradiated patients. 
Cerebrospinal fluid leaks remain the 
most significant complication, our 
only perioperative death resulting 
from meningitis following an opera- 
tive procedure for recurrence in a 
patient who had had heavy irradia- 
tion to the clival region. 
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The Transfacial Approach for Combined 


Anterior Craniofacial Tumor Ablation 


William R. Panje, MD; George J. Dohrmann III, MD; James K. Pitcock, MD; Natan Scher, MD; 
Ralph R. Weichselbaum, MD; Harold G. Sutton, Jr, MD; Everett Vokes, MD; Jonathan Moss, MD, PhD 


@ The trarsfacial approach to the ante- 
rior cranial fessa for tumor removal pro- 
vides for excellent surgical exposure, 
improved postoperative appearance, and 
a minimum ef complications. The tech- 
nique is different from previously re- 
ported combined craniofacial ablative 
procedures in that the head and neck 
surgeon and the neurosurgeon approach 
the anterior fossa mass through the same 
facial incision, thus avoiding the need for 
a separate craniotomy incision. The for- 
mation of a vascularized nasofrontal bone 


Cee surgery for tumor 
resection was introduced in 
1941, when Walter E. Dandy,’ a neuro- 
surgeon, published his text on neuro- 
surgical operative techniques that 
were used tọ resect orbital tumors. 
Dandy! advocated the concept of 
extending the resection of orbital 
tumors into the cemtral nervous sys- 
tem where they most frequently 
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flap allows for better wound healing 
regardless of preoperative and postoper- 
ative radiotherapy and/or chemotherapy. 
This report presents 42 cases in which 
the transfacial approach was exclusively 
used in a combined manner to remove 
nasal, paranasal sinus, and nasopharyn- 
geal neoplasms. The transfacial tech- 
nique offers a significant advantage over 
previously described approaches to the 
anterior skull base. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:301-307) 


failed. This concept was furthered at 
first by Ray and McLean’ and later by 
Tym? to improve the operative cure 
rate with retinoblastomas. 

The craniofacial concept was not 
applied to the treatment of tamors of 
the nasal-sinus apex until Smith et al‘ 
published a case report in 1954. They 
reported a case in which, for the first 
time, a neurosurgeon working in con- 
junction with a head and neck surgeon 
successfully resected en d5loc an 
antroethmoidal orbital tumor, includ- 
ing the cribriform plate, ethmoid roof, 
and the anterior wall of the sphenoid 
in the specimen. Despite their success, 
Smith and colleagues’ work was ini- 
tially looked on with reservation by 
most head and neck surgeons. It was 
not until Ketcham et al’ reported 
their series of 17 anterior craniofacial 
resections in 1963, that the procedure 
became an accepted option for the 
treatment of nasal-sinus apex tumors. 
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During the next ten years, Ketcham et — 


al“ wrote three follow-up articles, in 


addition to increasing the number of _ 
patients in their series. They reported 
a detailed tabulation of complications — 
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and survival, and the effectiveness of _ 
the anterior craniofacial resection 
was proved by noting a dramatic 


increase in survival from 15% before 
craniofacial resection to 50% in Ket- 
cham and associates’ series. Their 
efforts encouraged many other sur- 
geons’* to use the craniofacial con- 
cept to develop their own techniques 
to resect nasal-sinus tumors. 

Despite its effectiveness in improv- 
ing survival, the operation had a sig- 


nificant associated morbidity and 


mortality. Initial efforts in refining 
craniofacial surgery were directed 
toward correcting the major compli- 
cations that Ketcham et al** had doc- 
umented. Ketcham and coworkers” 
own technique was altered to reduce 


the problems that they had with — ; 


osteomyelitis of the bone flap, leading 
to its loss and brain trauma due to 
frontal lobe retraction. In their last 


article, Ketcham et al® described the | 


use of a single, central frontal bur 
hole instead of a frontal bone flap to 
avoid creating any areas of nonvascu- 
larized bone to prevent what they 
found to be the main source of opera- 
tive morbidity. 

Following Ketcham and col- 
leagues** studies, two schools of 
thought formed concerning the opti- 
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pr mum approach for the craniofacial 
= resection. The first was continuing 
E the dual-approach technique by using 
A a separate bifrontal craniotomy in 
= conjunction with a separate lateral 
_ rhinotomy. This type of technique was 
-= most recently reported by Sundaresan 
= and Shah.“ The second type of tech- 
2 ague was modified to allow a dual 
approach, ie, a mini-craniotomy in 
- association with a lateral rhinotomy, 
- through a single transfacial incision. 
E: _ This has most recently been described 
by Cheeseman et al.” The difficulty 


































= Fig 1.— Standard incision for transfacial-intra- 
s -Cranial “swinging” nasofrontal bone flap 
a approach to anterior cranial skull base. 


| Periosteum 





_ Fig 2.—External nasal pyramid separated from maxillary-lacrimal- 


fa frontal bone. Bone cut is dashed line. 
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with these techniques is that they 
both create a nonvascularized anteri- 
or bone flap that has led to a loss of 
the flap in 20% of Sundaresan and 
Shah’s' series and major postopera- 
tive complications in 5% of Cheese- 
man and associates’ cases. Because 
of this persistent problem, the senior 
author (W.R.P.), with colleagues in 
neurosurgery, ophthalmology, and 
otolaryngology, have, for the past 
decade, utilized a modification of Ket- 
cham and coworkers” transfacial- 
intracranial approach to the anterior 
skull base. To improve on Ketcham 
and colleagues” techniques, and yet 
maintain the concept of en bloc 
removal of the anterior skull base 
neoplasm, the following four specific 
areas were addressed: (1) intracranial 
exposure of the anterior skull base 
without any need for frontal lobe 
retraction; (2) development of a vascu- 
larized bone flap that would retard 
infection; (3) improvement of transfa- 
cial exposure of the anterior skull 
base so as to allow proper exposure for 
en bloc tumor removal through one 
incision regardless of size or orbital 
encroachment; and (4) avoidance of 
facial and oral mutilation. 

This report describes the transfa- 
cial-intracranial approach via a 
“swinging” nasofrontal bone flap for 
simultaneous neurosurgical and oto- 





laryngologic-head and neck surgeon 
en bloc removal of anterior skull base 
neoplasms. Case examples, as well as 
a review of 42 anterior craniofacial 
resections performed by the senior 
author (W.R.P.), reveal a significant 
reduction in complications over that 
of the combined craniofacial resection 
as originally described by Ketcham et 
al’ and later by Shah." 


SURGICAL TECHNIQUE 

As with any surgical procedure, proper 
preoperative assessment is mandatory. 
The patient is examined before the opera- 
tion by the otolaryngologist-head and neck 
surgeon, neurosurgeon, neuroradiologist, 
ophthalmologist, radiation therapist, on- 
cologist, and anesthesiologist. Trismus, 
anosmia, nasal airway blockage, velopha- 
ryngeal incompetence, second and third 
nerve roots of the trigeminal nerve (V, and 
V;) anesthesia, diplopia, visual field 
defects, blindness, personality changes, 
and hypopituitarism are all suggestive of 
tumor extension beyond the frontoethmoid 
sinus region. Neuroradiologic assessment, 
including magnetie resonance imaging 
and/or high-resolution computed tomo- 
graphic scans of the brain, anterior skull 
base, and paranasal sinuses, is mandatory. 
Radiation therapy and medical oncology 
consultation are important for the overall 
management of the patient with head and 
neck cancer. 

General anesthesia is induced by an 
anesthesiologist who is competent in neu- 
roanesthetie techniques. An oral tracheal 





Fig 3.—Nasofrontal bone flap, hinged on opposite melolabial soft 


tissue, is reflected from nasofrontal cavities. 
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intubation is standard, and a tracheostomy 
has not been necessary. Subarachnoid 
drainage catheters, controlled hypotension 
with sodiem nit>oprusside, mannitol 
diuresis, and hyperventilation are not usu- 
ally meeessary because of the excellent 
exposure gained by this technique, mini- 


Fig 4.—Left, Frontal dural flap is reflected inferiorly to reveal crista galli 
anc cribritorm area. Right, Surgeons’ view of operative field. Note 
ability to visualize olfactory tract (A) without frontal lobe (B) retrac- 


tion 


Dural Flap 
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Fig 5.—Dural flap is sutured into place. 
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mizing the need for extensive brain retrac- 
tion. The anesthetic team is positioned off 
to the patient’s side, allowing the surgical 
team unobstructed access to the head. The 
patient’s head and neck are supported on a 
Mayfield head holder, and a hip and leg are 
prepared to provide access to the iliac crest 


Skin Graft 


defect. 
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bone, fascia lata, and skin if they become 4 


necessary for closure. 
The facial incision is outlined with a 
standard surgical marker. The facial inci- 


sion for the principal author’s (W.R.P.) _ 
transfacial-intracranial approach to the 
anterior skull base looks similar to a later- _ 


Fig 6.—Split-thickness skin graft is sutured ‘‘watertight’’ over dural 4 
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al rhinotomy that is combined with a fron- 
tal sinus osteoplastic flap technique (Fig 
1). Variations in this incision are made if 
the orbit is to be exenterated, if the tumor 
extends laterally along the floor of the 
anterior fossa, or if a temporalis flap is to 
be used for reconstruction. The medial 
orbital wall on the more involved side is 


Fig 7.—Composite nasofrontal flap is re- 
turned to original position. Remaining septum 
is sutured to nasal spine. 





first examined by elevating the periorbita 
laterally with bipolar coagulation and divi- 
sion of the anterior and posterior ethmoid 
arteries. If the tumor extends through the 
medial orbital wall and violates the perior- 
bita, then an orbital exenteration must be 
included to control the tumor. However, if 
the periorbita is intact, the lacrimal fossa 
is entered, and a Kerrison rongeur is used 
to expose the nasofrontal duct up into the 
frontal sinus to the lateral most extent of 
the sinus. 

The contralateral side of the nose is then 
exposed through an external frontoeth- 
moid incision, with the posterior limit of 
the dissection being the anterior ethmoid 
artery. Again, the lacrimal fossa is 
entered, and the opening is extended to the 
lateral limit of the opposite frontal sinus. 
A subgaleal plane is elevated over the 
frontal bone. If the frontal sinus is of an 
adequate size, an x-ray film template is 
made of the sinus margins. The periosteum 
is incised by using the frontal sinus tem- 
plate. In anticipation of returning the 
anterior table of the frontal sinus to its 
original location, miniature metal plates 
that stabilize bone fragments (Luhr) are 
aligned superiorly and bilaterally and 
molded, and the screw holes are prelimi- 
narily tapped for future reference. The 
frontal bone cut is then made on a bevel, 
extending laterally to join the frontal 
sinus floor. If the frontal sinus is not of an 
adequate size, then a frontal bone flap is 
outlined and excised with a high-speed 
drill using a 2-mm cutting bur and a 2-mm 
diamond bur when close to the dura. 

Attention is then turned to the nose 


Á 
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where a vasoconstrictor (1% lidocaine 
hydrochloride with 1:100000 epinephrine) 
is injected in a manner similar to that used 
in a rhinoplasty. Lateral nasal osteotomies 
are then completed. An elevator is used to 
dissect the mucoperiosteum from the inner 
surface of the nasal bones and the perios- 
teum from the outer surface of the pre- 
served side of the nose. A thin 3-mm 
osteotome is then used to incise the nasal 
bones from the piriform aperature up into 
the lacrimal fossa, joining the previously 
opened nasofrontal ducts. The superficial 
soft tissues on the side of the rhinotomy 
are elevated off the face of the maxilla 
laterally to the infraorbital nerve foramen 
(Fig 2). A bone saw cut is made from the 
lacrimal fossa to the piriform aperature. 
The miniature metal plates will be used to 
secure the external nose to its original 
position following the excision of the 
tumor. 

The nasal base is then elevated off the 
anterior maxilla and carried over the ante- 
rior choanal rim to deglove the floor of the 
nose. The septum is sharply dissected from 
the nasal spine and dislocated off the max- 
illary crest. Once the nose is completely 
mobilized, heavy scissors are used to cut 
into the cartilaginous septum posterior to 
the spinous process directed superiorly 
toward the nasal apex. Of course, the sep- 
tal cut will vary, depending on how far 
forward the nasal cancer extends. From 
above or from laterally, a curved osteo- 
tome is used to divide the nasal process of 
the frontal bone anterior to the foramen 
caecum. This osteotomy is extended inferi- 
orly to join the septal cut. This maneuver 





Fig 8.—Left, Preoperative computed tomographic scan demonstrates large chordoma. Right, Computed tomographic scan of 
surgical defect following resection of chordoma. 
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completety frees the masofrontal bone and 
external nasal pyramid so it can be 
reflected from the fare, exposing a contig- 
uous and unobstructed view of the posteri- 
or wall of tke frontal sinus, crista galli, 
cribriform plate, nasal cavity, and ethmoid 
sinuses (Tig 2). 

A high-speed drill # isch) is then used to 
remove the posterior frontal sinus bony 
wall frem the dura, being careful not to 
injure the superior sagittal sinus. The 
frontal dura ss gently retracted, and the 
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crista galli is identified and removed with 
a small rongeur. At transdural vs an 
extradural dissection over the flcor of the 
anterior fossa and cribriform plate is done, 
depending on the tumor extent. The tumor 
is removed from above to below in an en 
bloc fashion. The inferior and lateral bone 
cuts are completed. The dura is incised 
lateral to the cribriform plate with extra- 
vasation of cerebrospinal fluid (CSF) for 
later reconstruction. No attempt is made to 
save CSF. The frontal lobes naturally fall 





Fig 9.—Intraoperative wew shows en bloc specimen and surgical exposure for transfacial- 


intracranial excision of chordoma. 








away from the floor of the anterior cranial 
fossa because of CSF less and the supine 
head positioning (Fig 4). Mannitol or furo- 
semide (Lasix) diuresis increases brain 
shrinkage and allows improved exposure of 
the inferior surface of the anterior cranial 
fossa if necessary. The optic chiasm can be 
easily identified, as well as the posterior 
extent of the cribriform plate. A curved 
osteotome is usually utilized to make the 
posterior bone cuts. The osteotomy frees 
the tumor from the anterior cranium and 


AFI RN D p" 
Fig 10.—Postoperative appearance of patient 
(compare with Fig 9) ome week following 


transfacial excision of chordoma. 





Fig 11.—Appearance of patient (shown in Figs 9 and 10) two years after resection of chordoma. There has been no sign of 


recurrent disease. 
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parenchyma. 


Fig 12.—Appearance of patient 12 hours following transfacial excision 
of adenocarcinoma with excision of olfactory tract, dura, and brain 


Fig 13.—Appearance of patient two years following transfacial-intracranial excision. 


allows en bloc removal. If there is tumor 
invasion of the frontal lobes, the neurosur- 
geon frees the neoplasm from the central 
nervous system before making the posteri- 
or bone cut. 

Following tumor removal, all sharp bony 
edges are removed, and a meticulous dural 
closure is performed with either fascia 
lata, temporalis fascia, or a split-thickness 
skin graft (Fig 5). In previously irradiated 
patients, it is best to use a pedicled tempo- 
ralis flap to reinforce the suture line espe- 
cially if a dural graft is necessary. If the 
cribriform plate is the only bone defect in 
the floor of the anterior fossa, then no bone 


graft is necessary, and a split-thickness 
skin graft is harvested and used to line the 
anterior cranial defect (Fig 6). Stitches are 
placed between the graft and remaining 
dura. Owen’s silk or Telfa is placed against 
the graft, and the nasal cavity and para- 
nasal sinuses are packed with gauze strips. 
The lacrimal system, if injured during the 
tumor excision, is cannulated with a fine 
Silastic tubing (Guibor lacrimal stent). 
The tubing is tied into a loop within the 
nose to act as a stent for three months. The 
external nose and attached frontal bone 
plate are rotated back into position and se- 
cured with miniature metal plates. The sep- 
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tum is returned to the spinous process of 
the maxilla and sutured into place. The 
cavity is then packed after nasopharyngeal 
airway and feeding tube intubation. We 
have found that the nasal airway is helpful 
for suctioning and patient comfort after en- 
dotrachea!l extubation. An additional plate 
(Luhr) is usually applied between the nasal 
bone and the inferior orbital rim. The final 
step is a meticulous multilayer suture clo- 
sure of the facial incision (Fig 7). 


RESULTS 


Two hundred forty-eight anterior 
craniofacial resections have been per- 
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Ketcham 
et al,8 







Total No. of cases 
No. (%) of cases 





Deaths 2 (3.7) 
CSF Leak 17 (31.5) 
Bone flap loss 4 (7.4) 
Meningitis 6 (71.1) 
Brain abscess 0 

CVA/ NEURO deficit 11 (20.4) 
Postoperative bleeding 6 (11.1) 
Pituitary deficits 5 (2.3) 
Diplopia 9 (16.6) 
Facial edema 22 (64) 


Source, y 


Cheeseman Sundaresan 
et al, '3 and Shah, '® Present 
1986 1988 study 


£ 
2 
8 
a 


4 (6.7) 1 (3.3) 0 
0 1 (3.3) 0 
1 (1.7) 6 (20) (0) 
0 1 (3.3) 0 
2 (3.3) 0 o 
2 (3.3) 2 (6.7) (0) 
1 (1.7) 0 0 
0 (0) 0 
(0) (0) 0 
o (0) 2 (4.8) 


*CSF indicates cerebrospinal fluid; CVA, cerebrovascular accident; and NEURO, neurologic. 


formed by the orincipal author 
(W.R.P.) sinee 1978 Of this number, 
42 patients have had the transfacial- 
intracranial resecticn of their anteri- 
or skull base tumors via the “swing- 
ing” nasefrontal bone flap technique. 
A mixture of various neoplasms have 
been removed, inc uding squamous 
cell carcinoma, aderoid cystic cancer, 
fibrosarcoma. melenoma, esthesio- 
neuroblastoma, osteosarcoma, undif- 
ferentiated earcinema, lymphoma, 
angiofibrosamcoma, and chordomas. 
Twenty-four patien:s have been fol- 
lowed up for five or more years. Our 
survival rate has confirmed Ketcham 
and colleagues” 49% statistics (Figs 8 
through 12). 

Surprisingty and most gratifying, 
our overall complicasion rate has been 
less than 10%. We have had no cases 
of osteomyelitis, infection, or menin- 
gitis, and there have been no unto- 
ward neurologic sequelae, such as 
stroke, blindness, CSF leak, or perma- 
nent diplopia (Fig 13). When com- 
pared with the ccmplication rates 
noted in ether major series, this tech- 
nique has markedly reduced the inci- 
dence of major complications (Table). 
Facial appearance has remained mini- 
mally affected with eur technique. We 
have had ome case of unexpected 
delayed nasal dorsum saddling that 
was corrected with an inlay cartilage 
graft. There have been two cases of 
prolonged periorbizal edema. One 
patient has had persistent frontal 
head pain. Crusting 1as probably been 


the most significant complaint regis- 
tered by our patients. Nasal saline 
irrigations have satisfactorily taken 
care of this problem. 

Adjunctive head and neck cancer 
treatment with radiation therapy 
and/or chemotherapy has not been 
delayed or preempted following ante- 
rior craniofacial resection. 

We did have one case of persistent 
nasocutaneous fistula development in 
the medial canthus incision following 
70-Gy radiation therapy. The pa- 
tient’s eye glasses easily concealed 
this defect, and no further treatment 
was required. 


CONCLUSION 


The combined craniofacial ap- 
proach to managing anterior skull 
base tumors is the “standard of care” 
at The University of Chicago Medical 
Center. Significant improvement in 
cure rates, when using the craniofa- 
cial resection techniques over such 
methods as intranasal or external 
ethmoidectomy combined with radio- 
therapy, supports the continued use of 
the former method in managing ante- 
rior skull base neoplasms. 

The transfacial-intracranial ap- 
proach via the swinging nasofrontal 
bone flap modification of the bifrontal 
craniotomy and external facial ap- 
proach appears to offer similar cancer 
cure rates while avoiding infections 
and oral-facial mutilation. The use of 
a vascularized frontal bone plate, 
combined with a simultaneous neuro- 
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surgical, otolaryngologic-head and 
neck surgeon approach to the anterior 
skull base, are the two principal 
advantages of our transfacial-intra- 


cranial technique. Even though the 


skull is entered through a transfacial 


approach, the oral and facial mutila- | 
tion previously suggested by Poole et © 
al has not been realized. In fact, our 


approach offers less oral-facial muti- 
lation than commonly seen with Ket- 


cham and colleagues approach. A | 
meticulous surgical technique with 


proper restoration of facial bones fol- 
lowing anterior cranial facial resec- 
tion has played an important role in 
producing a subsequent excellent 
facial appearance. 
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Anterior Craniofacial Resection for 
Ethmoid and Nasal Cancer With 
Free Flap Reconstruction 


G. Patrick Bridger, MD, Michael Baldwin, MD 


è Two surgical approaches were used 
for nasal and ethmoid cancers involving 
the anterior skull base. A craniofacial 
operation with the assistance of a neuro- 
surgeon was employed when the cribri- 
form plate was infiltrated. A frontofacial 
operation through the frontal sinus was 
preferred when the cribriform plate was 
radiologically intact. Thirty patients 
underwent radical surgery with a mini- 
mum three-year follow-up. Thirteen of 16 
patients with adenocarcinoma survived. 
Since 1980, nine patients have had their 
surgical defects repaired with a revascu- 
larized tensor fascia lata muscle and skin 
flap. The flap is tailored to support the 
cranial contents, provide muscle bulk for 
the orbitomaxillectomy cavity, and pro- 
vide skin for the face, nasal, and palatal 
surfaces. There were two free flap fail- 
ures. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:308-312) 


F 1963 Ketcham et al’ created a 
milestone in sinus cancer surgery. 
They expanded the limits of radical 
surgery and showed that the resection 
of the anterior cranial cavity was pos- 
sible and many patients with carcino- 
ma involving the cribriform plate and 
overlying dura could be cured by this 
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type of surgery. Since then, many 
other surgeons have testified to the 
success of the operation and it is now 
a standard approach for those sinus 
cancers that infiltrate superiorly. 

In the last decade, advances in med- 
ical disciplines have provided the head 
and neck surgeon with more options 
in his treatment portfolio. Anesthetic 
times can be extended over long hours 
allowing many surgical teams to par- 
ticipate. Well-equipped intensive care 
units almost guarantee immediate 
postoperative survival for the most 
extensive cancer ablations. With the 
assistance of computed tomography, 
modern radiotherapy units using 
hyperfractionating may cure foci of 
residual disease when the eradication 
has been incomplete. 

In the combined craniofacial opera- 
tion, the neurosurgeon and head and 
neck surgeon work together as a team. 
The anterior cranial cavity is 
approached by a frontal osteoplastic 
craniotomy. For the transfacial 
approach, the extended total rhinoto- 
my procedure is usually necessary. 
The advantage of this operation is 
that the neurosurgeon initially estab- 
lishes the intracranial tumor extent 
and operability. It enables en bloc 
excision of the ethmoidal roof and 
cribriform plate together with overly- 
ing dura. When the otolaryngologist 
has mobilized the sinus cancer, the 
neurosurgeon can guide those osteo- 
tomies that pass through into the 
anterior cranial cavity. The operation, 
however, has the disadvantage of 
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being excessive if the cancer has not 
penetrated the cribriform plate. 
When the ethmoid cancer and nasal 
cancer are near or just on the cribri- 
form plate but radiologic studies con- 
firm that the integrity of the bone is 
still present, then an intracranial 
approach through the frontal sinus is 
preferred. This operation was de- 
scribed by Bridger and Shaheen? and 
involves extending the rhinotomy 
incision through the eybrews so that 
the anterior and posterior laminae of 
the frontal sinus can be partially 
removed to give the intracranial 
access needed. The dura is not 
retracted but is elevated from the 
underlying bone to expose the eth- 
moid roof. The excision is usually per- 
formed without the assistance of the 
neurosurgeon. 
One major problem has been the 
reconstruction of the surgical defect. 
Not only is there a through-and- 
through defect in the cranial floor but 
facial excavations need replacing or at 
least relining and palatal partitions 
have to be reconstructed. The develop- 
ment of the free vascularized tissue 
transfer flap revolutionized the reha- 
bilitation of the patient undergoing 
craniofacial resection. Since 1980 at 
the Prince of Wales Hospital, Sydney, 
Australia, this flap has replaced all 
other methods for the reconstruction 
of these surgical defects. It is now 
possible to combine the excision and 
the reconstruction in the primary 
operation. The unrestricted move- 
ments of ample supplies of viable skin, 
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muscle, and bone make it possible to 
simultaneously support the cranial 
contents, reline the nasal cavity, 
restore cosmetic symmetry, replace 
empty eye sockets and antral cavities, 
and close all defects into the oral 
cavity. 


ANATOMIC CONSIDERATIONS 


Ethmoidal tumors spread to the 
orbit, infiltrate the nasal septum into 
the contralateral ethmoid region, and 
penetrate the cribriform plate. When 
there is tumor imvolvement of the 
sphenoid sinus, the optie nerve and 
vital structures in the cavernous sinus 
must be protected; this requires 
meticulous cooperation between the 
neurosurgeon and head and neck sur- 
geon. Involvement of the middle cra- 
nial fossa ean occur either from a 
posterior ethmoidal carcinoma infil- 
trating through the superior orbital 
fissure or a maxillary sinus cancer 
spreading via the inferior orbital fis- 
sure and ereding the greater wing of 
the sphenoid bone. The potential for 
perineural invasion should not be 
overlooked and frozen section of 
nerves at the macroscopic surgical 
margins is mandatory. 

One of the dilemmas in cancer 
approaching the orbit is when to be 
conservative and when to exenterate. 
Every effort should be made to pre- 
serve the integrity of the orbit pro- 
vided it will not jeopardize the prog- 
nosis and the eye will have aesthetic 
and functional capabilities. Orbital 
exenteration is indicated when there 
is infiltration by cancer. It may also 
be necessary when cancer involves the 
sphenoid sinus or spreads from the 
infratemporal fossa to involve the 
inferior orbital fissure and sphenoidal 
wing even though the orbit itself may 
be uncontaminated. Orbital exentera- 
tion may be indicated when there is 
loss of all supporting structures. 


OPERATIVE TECHNIQUE 


The clinical, sinus, and radiologic evalu- 
ations will determine whether a formal 
frontal osteoplastic flap or frontal sinuso- 
tomy approach is used. The total rhinoto- 
my flap as deseribed by Bordley and Long- 
mire’ and revised by Bridger‘ gives excel- 
lent facial access to all paranasal areas. 
The entire nese can be mobilized and 
swung to one side with the soft tissues of 
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the nasofacial angle being used as a hinge. 
The bony nasal complex is freed by osteo- 
tomies and separated from the underlying 
septum. Where possible, a caudal strut of 
septal cartilage is left attached to the nose 
to maintain distal support. 

Cancer involving the orbit dees not pose 
any technical problems. However, cancer 
involving the posterior orbital boundaries 
is dealt with after mobilization of the 
anterior cranial component of the resec- 
tion. If the spread is limited to the orbital 
fissures and greater wing of the sphenoid 
bone, a separate infratemporal fossa expo- 
sure and craniotomy are not usually neces- 
sary. The neurosurgeon removes enough of 
the orbital roof to gain exposure of the 
optic nerve and superior orbital fissure. 
The otolaryngologist, by extending the 
facial incision laterally, exposes the lateral 
orbital and malar regions. A frento-orbital 
malar bone flap left attached to the masse- 
ter muscle gives access to the apex of the 
orbit and the pterygopalatine fossa. Can- 
cer involving the greater wing of the sphe- 
noid bone or underlying middle cranial 
fossa can be included in the resection. By 
taking the anterior portion of the cavern- 
ous sinus, the contents of the superior 
orbital fissure are also removed. The infe- 
rior limit of this resection includes the 
maxillary nerve that lies in the inferior 
lateral cavernous sinus wall. The posterior 
limit is the internal carotid artery. 


ORBITOMAXILLECTOMY REPAIR 


The excision leaves a defect with expo- 
sure of the anterior cranial fossa dura or 
dural graft (Fig 1, top left), a defect in the 
lateral nasal wall with or without a defect 
in the palate, and a massive soft-tissue 
defect in the cheek with the absence of skin 
in the region of the eye socket (Fig 1, 
bottom left). The final goal is for a patient 
with a good functional and cosmetic result 
(Fig 1, right). 


The Flap 


The tensor fascia lata musele located 
laterally in the thigh arises from the outer 
lip of the iliac crest, from the outer surface 
of the anterior superior iliac spine, the 
notch below it, and from the deep surface 
of the fascia lata, inserting into the two 
layers of the iliotibial tract. It is supplied 
by a single artery arising as a terminal 
branch of the lateral circumflex femoral 
artery appearing beneath the rectus femo- 
ris muscle. This vessel supplies the tensor 
fascia lata muscle, a portion of the iliac 
crest at its origin and through lower mus- 
culocutaneous perforators, and supplies 
the skin over the muscle and a considerable 
portion of the anterolateral aspect of the 
thigh. Thus, a large island made of skin, 
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muscle, and bone can be raised with confi- 
dence (Fig 2). The dissection is usually 
begun from below and goes upward. The 
anterior aspect of the flap is developed to 
identify the pedicle as it appears between 
the rectus femoris and the vastus lateralis. ts 
The posterior dissection is completed by — 
dividing the ongoing branches of the vessel — 
into the gluteus medius as the insertion of — 
gluteus maximus is divided from the fascia F 
lata in this area. A pedicle of 6 to 7 em in 
length can be developed. The flap has 
particular advantages in this area. Its ped- 3 
icle inserts 8 to 10 cm from its superior end 
and is well sited for anastomosis to cheek 
vessels. The surgeon can de-epithelialize 
portions of the cutaneous component of the _ 
flap at random, allowing the flap to be — 
folded at will. The muscle is not large but 
can be trimmed to provide an accurate fit _ 
for the defect providing the necessary soft- _ 
tissue bulk. Thus, the aims of reconstruc- , 


WU 


tion, which are to provide protection to the 
cranial cavity, cutaneous cover, and bulk, 
can all be achieved in one stage. 


hs +4 


The Repair 


At the completion of the excision (Fig g 4 
top left), suitable vessels in the neck are E 
identified. These are usually the facial $ 
vessels as they cross the mandible. The ig 
flap, having been dissected from the thigh Fa 
and transferred to the defect, is revascu- 
larized, usually by end-to-end anastomoses 
(Fig 3, top right). The skin component is 
then marked and de-epithelialized as 
required. A segment of skin for the orbital 
defect is marked and an area adjacent to 
this de-epithelialized for support of the 
cranial cavity and for acceptance of the 
nasal structures when returned. An adja- 
cent segment of skin for the lateral nasal 
wall and a strip adjacent to this is de- — 
epithelialized for inset into the palate. 
Finally, a segment of skin is demarcated 
for palatal reconstruction (Fig 3, bottom 
left). 

These segments of the flap can be folded 
around the muscle bulk to provide the 
contour for the cheek. The segment for 
orbital reconstruction is sutured in posi- 
tion first. The lateral nasal wall is turned 
into the cavity defect and packed in posi- 
tion. The palatal segment is repaired from 
within the oral cavity. Suitable drains are 
inserted and the cheek is reconstituted 
(Fig 3, bottom right). As soon as postoper- 
ative edema has subsided, an early revision © 
can be performed, if required, for the final — 
tailoring of the flap, usually of the orbital — 
area. 


TREATMENT AND RESULTS 


Radical surgery with transcranial 
access and postoperative radiotherapy 
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Fig 1.—Top left, Defect in anterior cranial 
cavity plugged with de-epithelialized free flap. 
Bottom left, Facial defect following orbital 
exenteration, bilateral ethmoidectomy, and 
superior maxillectomy. Right, Patient after free 
flap repair. 





Fig 2.—Mobilization of large tensor fascia lata 
muscle and skin flap. 
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Fig 3.—Top left, Frontofacial defect following total bilateral ethmoidectomy and orbital maxillectomy. Top right, Tensor 
fascia lata muscle and skin flap revascularized to cheek vessels. Bottom left, Flap has been de-epithelialized leaving skin 
segments to resurface orbit, nasal, and palatal defects. Bottom right, Postoperative appearance of patient. 
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lying cheek or oral cavity, then 
regional and distal metastases are 
uncommon. Local control is tanta- 
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Operative Procedure 
Fig 4.—Ethmoid adenocarcinoma. FF indi- 
cates frontofacial resection; CF, craniofacial 
resection; FFO, frontofacial resection and 
orbital exenteration; CFO, craniofacial resec- 
tion and orbital exenteration; hatched bar, 
died of disease; and open bar, alive and 
well. 
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after four to five weeks is our routine 
method for treating cancers involving 
the ethmoid region. Between 1973 and 
1986, 30 patients had undergone radi- 
cal surgery aimed at cure. All cancers 
were either T3 or T4 lesions. All exci- 
sions were performed by the same 
surgeon. The minimum follow-up is 
three years. The intracranial excision 
was either through a cranial osteo- 
plastic facial approach or the more 


: limited frontosinusotomy facial oper- 
= ation. Twelve patients had orbital 


exenteration. There were 16 cases of 


adenocarcinoma and this group is con- 


sidered separately. 

Regardless of the choice of opera- 
tion, the overall survival for the ade- 
nocarcinoma group was excellent (Fig 
4). To date, only three patients have 
died of their disease and the mean 
survival for the group is 5% years. 
The other group of 14 patients (Fig 5) 
did not fare nearly as well and only six 
remain free of disease. Three patients 
with melanoma, one of two with ana- 
plastic carcinoma, and one of three 
with squamous cancer died. Three of 
four patients with esthesioneuroblas- 
toma and one with a malignant hem- 
angiopericytoma are still free of dis- 
ease. One child with Ewing’s sarcoma 
_ involving the frontal lobe died of the 
disease two years later. There were 
two other patients in whom the resec- 
tion was incomplete. In one case in the 
1970s, a transfrontal sinus intracrani- 
al operation was inadequate to cope 





No. of Patients 


Operative Procedure 


Fig 5.—Other cancers. FF indicates frontofa- 
cial resection; CF, craniofacial resection; 
FFO, frontofacial resection and orbital exen- 
teration; CFO, craniofacial resection and orbit- 
al exenteration; hatched bar, died of disease; 
and open bar, alive and well. 


with the intracranial spread. This 
patient was wrongly selected. In the 
other patients, the cancer was left in 
the body of the sphenoid region. There 
was one postoperative death; one 
patient died of meningitis seven days 
after surgery. 

Since 1980 we have performed nine 
craniofacial resections with microvas- 
cular free flap reconstruction. Every 
patient having craniofacial resection 
with vascularized free graft repair 
received between 60 and 70 Gy of 
postoperative irradiation. Six of these 
patients are alive and free of disease. 
In three patients the reconstruction 
included an osseous component in a 
freely vascularized compound graft. 
There were two free flap failures. In 
one patient, the flap disintegrated 
slowly, eventually creating a large 
fenestration into the orbital cavity 
and mouth. This was covered with a 
prosthesis. A second patient with flap 
failure eventually had a satisfactory 
repair with a distant pedicle flap 
rotated into the defect. 


COMMENT 


In this report we have not included 
those maxillary carcinomas that pen- 
etrated the posterior maxillary wall 
to involve the infratemporal fossa, 
pterygoids, sphenoid region, and mid- 
dle cranial fossa. In our experience, 
these are squamous cell or undifferen- 
tiated tumors and carry a worse prog- 
nosis. 

Patients with advanced ethmoid or 
antroethmoidal disease tend to die of 
persistent primary disease. Provided 
the cancer has not involved the over- 





mount to cure. 

In this series of 30 patients, the 
overall cure was 63%. The criteria for 
resectability are not generally clearly 
established, yet head and neck units 
that have adopted similar guidelines 
are reporting excellent results. In 
their series of 28 patients with T3 or 
T4 disease, Terz et al’ reported that 
72% had no evidence of disease at 
three years. This is a marked im- 
provement on the accepted 10% to 
30% survival obtained by the less 
extensive conventional methods. 

We advocate a wide opening of the 
anterior cranial fossa when the tumor 
is considered to have involved the 
cribriform plate and resection is like- 
ly to be extensive. The frontal sinuso- 
tomy approach is a good operation for 
those tumors that have extended pos- 
teriorly but are still confined to the 
ethmoid complex. The immediate 
replacement of lost tissue with viable 
muscle and skin restores function and 
appearance and reduces postoperative 
mortality. The majority of the pa- 
tients with free flap reconstruction 
were discharged from the hospital in 
21 days and received their postopera- 
tive radiotherapy within a month of 
their surgery. 

The presence of a large surgical 
cavity creates problems even when 
camouflaged with a prosthesis. Cavi- 
ties form crusts and become infected. 
The chronic sepsis can induce radione- 
crosis of the surrounding tissues. All 
of these problems are avoided when 
using our technique of free tissue 
reconstruction. 


References 


1. Ketcham AS, Wilkins RH, Van Buren JM, et 
al: A combined intracranial facial approach to 
the paranasal sinus. Am J Surg 1963;106:698- 
703. 

2. Bridger GP, Shaheen OH: Radical surgery 
for ethmoid cancer. J Laryngol Otol 1968;82:317- 
824. 

3. Bordley JE, Longmire WP: Rhinotomy for 
exploration of the nasal passages and accessory 
nasal sinuses. Ann Otol Rhinol Laryngol 
1949;58:1055-1059. 

4. Bridger GP: Radical surgery for ethmoid 
cancer. Arch Otolaryngol Head Neck Surg 
1980;106:630-634. 

5. Terz JJ, Young HF, Walter L Jr: Combined 
craniofacial resection for locally advanced carci- 
noma of the head and neck. Am J Surg 1980; 
140:618-624. 


ey A TFE 


312 Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 Craniofacial Resection—Bridger & Baldwin 


G 


ee 
P 


an 
+ 
ie 


P a ee ea a ee 
f A TEED IP wall \e ‘ey eo 
= > ‘ z 


Approach to the Pterygomaxillary Space 
and Posterior Part of the Tongue 
by Lateral Stair-Step Mandibulotomy 


Jacques Pinsolle, MD; François Siberchicot, MD; Angel Emparanza, MD; 
Philippe Caix, MD; Franeois-Xavier Michelet, MD 


@ Fifteen patients underwent surgery 
for retromandibular paretid, pharyngeal, 
or posterior tongue tumors. Surgical 
approach to the pterygemaxillary fossa, 
parapharyngeal space, and posterior 
tongue was performed by external cervi- 
cal incision and lateral stair-step mandib- 
ulotomy. After resection of the tumors, 
the mandibular segments were replaced 
and secured with miniplates. The plates 
were removed after six weeks whenever 
postoperative radiation therapy was 
planned. By reflecting the ascending 
ramus, this method prevides excellent 
exposure of the concerned areas. It 
makes unmecessary both incision of the 
lower lip and intermaxillary fixation with 
arch bars, thus allowing a quick resump- 
tion of oral feeding. A review of 15 
patients demenstrated satisfactory re- 
sults for mandibular function and morpho- 
logic appearance, with minimal complica- 
tions. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:3 13-315) 
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Greice approach to the pterygo- 
maxillary fossa, parapharyngeal 
space, and posterior part of the tongue 
is a difficult balance between ade- 
quate access and acceptable function- 
al defects. Of the previously described 
methods, the lateral mandibulotomy 
advocated by Ariel et al' and Baker 
and Conley? seems to provide the best 
compromise. The stair-step cut and 
the miniplate osteosynthesis we use 
allow an excellent stabilization of the 
osteotomy without intermaxillary fix- 
ation. 


PATIENTS AND METHODS 
Surgical Technique 


An incision is made from the mastoid 
process forward, approximately 3 em below 
the angle of the mandible? (Fig 1). 
Depending on the case, the incisien can be 
connected with a classic incision of parot- 
idectomy or a McFee or other neck dissec- 
tion incision. The facial artery anc vein are 
divided and reflected to protect the overly- 
ing ramus of the facial nerve after identifi- 
cation and dissection. The carotid bifurca- 
tion is exposed and controlled. The perios- 
teum is incised and elevated. The lateral 
osteotomy of the mandible is then perform- 
ed with a stair-step cut using an oscillating 
saw. The cut has to be made in the retro- 
molar position in dentulous patients (Fig 
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2). Releasing the internal pterygoid muscle 
improves rotation and elevation of the 
ramus and provides excellent exposure of 
the concerned areas (Fig 3). The tumor 
resection and possible reconstruction of the 
defect by regional flap can then be perform- 
ed. The mucosa should be closed if neces- 
sary and the mandibular segments reap- 
proximated with miniplates (Fig 4). The 
skin is closed with suction drainage for five 
days. If there is intraoral communication 
and mucosal stitches, a feeding tube is used 
for seven to 12 days, depending on previous 
irradiation. If the patient has to be irradi- 
ated postoperatively, the plate is removed 
after six weeks, when a solid bone union is 
usually achieved. 


Patients 


Between 1982 and 1987, 15 patients 
required lateral mandibulotomy, five for 
retromandibular parotid tumors, three for 
pharyngeal tumors, and seven for posteri- 
or tengue tumors (Table). Among the 
retromandibular parotid tumors, there 
were three pleomorphic adenomas, one 
rhabdomyosarcoma, and one adenoid cys- 
tic carcinoma. Only one patient had been 
previously operated on by intraoral 
appreach, requiring removal of pharyngeal 
mucosa and a feeding tube for seven days. 
In the groups of pharyngeal and posterior 
tongue tumors, all patients had squamous 
cell earcinomas except one with angiofi- 
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Fig 2.—Left, Stair-step mandibulotomy. Right, Intraoperative view. 


Fig 1.—Incision line. 


| Patient Characteristics 


Patient/Age, Resumption of 
y/Sex Disease Date and Treatment Oral Feeding Current Status * 





Retromandibular Parotid Tumors 


1/10/F Rhabdomyosarcoma 6/82: surgery + 60 Immediate Died in 1983 (cerebral metastases) 
Gy + chemotherapy 











2/66/M Pleomorphic adenoma 1/84: surgery Immediate NED 
p 3/41/F Pleomorphic adenoma 5/84: surgery 7d NED 
E (recurrence) 
4 4/48/M Pleomorphic adenoma 2/86: surgery Immediate NED 
A 5/71/F Adenoid cystic 3/87: surgery + 60 Gy Immediate (plate removed Pulmonary metastases; stil! alive 
x carcinoma after 6 wk) 
eS Pharyngeal Tumors 
E 6/61/M Squamous cell 10/84: surgery + 60 7 (plate removed after 6 
if A carcinoma Gy wk) 
a 7/18/M Angiofibroma 4/85: surgery 7d NED 
(recurrence) 
be 
2 8/55/M Squamous cell 11/87: surgery 12 d NED 
ne carcinoma (myocutaneous flap) 
ia (recurrence after 
2 radiotherapy) 
i Posterior Tongue Tumors 
; 9/47/F Adenoid cystic 6/83: surgery 7 d (plate removed after NED 
carcinoma (myocutaneous 6 wk) 
flap) + 60 Gy 
10/56/M Squamous cell 8/83: surgery 12 d (plate removed after Died in 1985 (pulmonary metastases) 
carcinoma (myocutaneous 6 wk) 
flap) + 60 Gy 
11/64/M Squamous cell 9/84: surgery 12 d (plate removed after Died in 1986 (ether cancer 
carcinoma (myocutaneous flap) 6 wk) [esophagus]}) 


12/64/M Squamous cell 12/84: surgery 12 d (plate removed after 
carcinoma (myocutaneous 6 wk) 
flap) + 60 Gy 
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13/61/M Squamous cell 4/85: surgery 
carcinoma (myocutaneous flap) 
(recurrence after 


radiotherapy) 


14/71/F Squamous cell 6/85: surgery 
carcinoma 
(recurrence after 
radiotherapy) 


15/53/M Squamous cell 7/86: surgery + 60 Gy 7 d (plate removed after NED 
carcinoma 6 wk) 


POMEL RT 





* NED indicates no evidence of disease. 
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Fig 3.—Elevation of ramus provides excellent 
exposure: | 





broma andone with adenoid cystic carcino- 
ma of minor salivary głand origin. The 
numbersof these patients may seem rela- 
tively small, but for the squamous cell 
carcinomas, we used this approach only in 
patients with very well-defined margins 
and an area of mormal tissue between the 
tumor and the mandible, which is rare. In 
all other cases, mandibular resection is 
mandatory with or without reconstruction. 
Delayed resumption of oral feeding in 
some patients was due to previous irradia- 
tion or delayed healing when a musculocu- 
taneous flap was used. 


RESULTS 

Two patient died of pulmonary and 
cerebral metastases and another of a 
second cancer. One patient was still 
alive with pulmonary metastases of 
an adenoid cystic carcinoma. All 
patients had solid bone union after six 
weeks and a good cosmetic appear- 
ance. No other local complication was 
observed, and signs of alveolar nerve 
regeneration were present after six 
months. 
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COMMENT 


Possible criticism of this method 
includes the section of the inferior 
alveolar nerve?“ and the limitation of 
the indications owing to patient selec- 
tion. As for the inferior alveolar 
nerve, our 20-year experience with 
facial traumatology indicates that 
nerve function returns within one 
year. | 

On the other hand, the advantages 
are numerous. Excellent exposure is 
obtained by reflecting the ascending 
ramus without incision of the lower 
lip.*> The immediate osteosynthesis 
with miniplates ensures a perfect 
bone union; it avoids excessive mobili- 
ty after wiring of the mandibular 
segments and thus makes unneces- 
sary mandibular splints and inter- 
maxillary fixation with arch bars.” 
This allows quick resumption of oral 
feeding (about one week). The cosmet- 
ic result ts also excellent by avoiding 
the defects of more radical surgery 
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Fig 4.—Left, Osteosynthesis with miniplate. Right, Intraoperative view. A 
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(mandibular resection and lower lip 
scars). Finally, this approach is com- 
patible with the use of myocutaneous 
flaps (six of the 15 patients). This 
review of 15 patients clearly demon- 
strates satisfactory results for man- 
dibular function and morphologic 
appearance with minimal complica- 
tions. 
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Carcinoma of Major Salivary Glands 


Recent Trends 


Ronald H. Spiro, MD; John Armstrong, MB, BCh; Louis Harrison, MD; 
Nancy L. Geller, PhD; Shiow-Yun Lin, MS; Elliot W. Strong, MD 


@ We have reviewed a 44-year experi- 
ence with previously untreated carcino- 
mas arising in major salivary glands to 
compare 319 patients treated before 
1966 with 155 who received therapy 
between 1966 and 1982. Actuarial analy- 
sis indicates that five- and ten-year surviv- 
al of our more recently treated patients 
was 80% and 65%, compared with 60% 
and 50% in patients treated before 1966. 
Explanation for this includes the higher 
proportion of patients with less aggres- 
sive histologic subtypes seen in recent 
years, as well as the fact that many of our 
patients treated before 1966 had surgical 
procedures considered inadequate by 
current standards. We also believe that 
adjunctive radiation oncology enhanced 
survival, but it could not be proved in this 
retrospective study. Multivariate analysis 
confirms that the clinical stage was the 
most important prognostic variable. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:316-321) 


‘he recent decades we have witnessed 
significant changes in the treat- 
ment of patients with malignant 
major salivary gland tumors. Most 
clinicians now appreciate that sound 
treatment decisions must be based on 
tumor extent (ie, stage), as well as 
histologic appearance. Fewer radical 


procedures are now being performed 
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and facial nerves are usually spared 
unless involved by tumor. The limited 
retrospective data available suggest 
that this surgical conservatism is jus- 
tified in view of the enhanced locore- 
gional control afforded by adjunctive 
radiation therapy.'*? Our commitment 
to postoperative irradiation, starting 
about 15 years ago, provided the stim- 
ulus for this update of our experience 
with major salivary gland carcinoma. 
Although the influence of adjunctive 
radiation therapy could not be direct- 
ly assessed from this retrospective 
review, the data provided the basis for 
a companion study using matched 
controls,’ and offered a rare opportu- 
nity to document changing trends. We 
have limited this report to previously 
untreated patients, because this 
allowed us to document accurately the 
influence of tumor stage on treatment 
results. 


PATIENTS AND METHODS 


During the years 1939 through 1982, 
there were 2720 patients admitted to the 
Memorial Sloan-Kettering Cancer Center, 
New York, for treatment of tumors arising 
in the major salivary glands. The tumors 
were malignant in 965 patients (35%), 
about half of whom had received treatment 
elsewhere. This study focuses on the 470 
patients with previously untreated, malig- 
nant major salivary gland tumors who 
received definitive treatment in our hospi- 
tal. Many have been included in previous 
reports.*’ After updating our experience to 
include patients treated up to 1982, we 
arbitrarily chose 1965 as a dividing point. 
To facilitate this study of changing trends, 
we have compared the clinical presenta- 
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tion, treatment, and results in 317 patients 
who were treated between 1939 and 1965 
with those in 153 patients who were 
treated between 1966 and 1982. 

There were 241 males and 229 females, 
ranging in age from 7 to 91 years. The 
tumors arose in the parotid gland in 380 
patients (81% ), whereas 83 (18% ) and sev- 
en (1%) had submandibular or sublingual 
gland primary tumors, respectively (Ta- 
ble 1). 

Mucoepidermoid carcinoma was the most 
common histologic type (206 patients 
[44% |), followed by malignant mixed tumor 
(69 patients [15% |), acinic cell carcinoma 
(56 patients [12% ]), adenoidcystic carcino- 
ma (54 patients [11% |), adenocarcinoma (48 
patients [10% ]), squamous carcinoma (29 
patients [6% |), and anaplastic or oncocytic 
carcinoma (eight patients [1%]). Table 2 
compares distribution according to site of 
origin. The proportion with either mucoepi- 
dermoid carcinoma or malignant mixed 
tumor declined in recent years, whereas 
more patients were treated for either acinic 
cell or adenoidcystic carcinoma. 

When the patients were retrospectively 
staged according to the criteria of the 
American Joint Committee,® 264 (56% ), 49 
(10% ), 110 (28% ), and 45 (10% ) had stages 
I through IV disease, respectively. Clinical 
information was insufficient for staging in 
the remaining two patients. Neither the 
proportion of patients presenting with 
favorable stage I tumors, or the incidence 
of tumor-related facial nerve palsy on 
admission (52 patients [14% ]),’ or the inci- 
dence of nodal involvement (26%) have 
changed in recent years. 

All but two patients were treated surgi- 
cally. Those with parotid gland tumors 
usually had a conservative resection that 
spared the facial nerve (238/380 [63% ]). 
Local excisions, performed in 66 of our 
patients (26%) treated before 1965, have 
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Year Span 
__—_-- rc c—wrw~ 
1939-1965 1966-1982 
(n =319) (n= 155) 











Site, No. (%) 
Parotid 
Submandibuiar 


256 (81) 
59 (18) 


124 (81) 
24 (16) 













159 (50) 
F 158 (50) 


82 (54) 
71 (46) 






174 (55) 
3&(12) 


90 (59) 
11 (7) 
39 (25) 
12 (8) 














* Staging impossible in two patients. 


been replaced by subtetal parotidectomy 
(Table 3). Partial or complete resection of 
facial merve branches was required in 85 
patients (33% ) reated before 1965, where- 
as only 29 patients (23% ) had nerve sacri- 
fice atter 1965. Total parotid resections 
that preserved facial nerve function were 
accomplished in 26 patients (7%), 19 of 
whom were treated after 1965. More often, 
patients required a tetal parotidectomy 
that sacrificed all facialmerve branches (65 
patients [17% |) or preserved some of the 
nerve (mine patients [2% }). 

Although the proportion requiring a 
radical, total paretideetomy with nerve 
resection has not changed over the years of 
this study, extended procedures have sel- 
dom been necessary in recent years. Since 
1965, we have performed only one compos- 
ite resection and one temporal bone resec- 
tion in patients with previously untreated 
parotid carcinema; seven patients had 
composite resections before 1965. 

Lymphadenectomy was performed in a 
total of 88 previously untreated patients 
(23% ) with primary tumors in the parotid 
gland, 33 of whom had a@clinically negative 
(NO) neek. The proportien of patients who 
had neck dissections was the same during 
the earlier and later years of this study. A 
complete neck dissection was the rule, 
except for four reeently treated patients 
who kad a supraomohyoid neck dissec- 
tion. 

The type of operation performed in 
patients with submandibular gland carci- 
nomas is summarized in Table 4. Excision 
of the gland alone (29/83 [35% ]) was sel- 
dom the treatment of choice after 1965. 
Instead, most of the patients had a neck 
dissection that was complete in 36 patients 
(43%). er less eommonty, supraomohyoid 
(9/83 11%]}). Only eight patients (10%) 















Parotid, No. (%) 
Histologic 
Feature 


Mucoepidermoid 
Malignant mixed 
Acinic cell 





1939-1965 
130 (51) 
47 (18) 
21 (8) 


1966-1982 
47 (38) 
9 (7) 
31 (25) 





Squamous 16 (6) 7 (6) 


Submandibular, No. (%) ; 


1939-1965 


Other* casts 5 2 1 à 
Total 256 124 59 24 7 470 


* Seven patients had anaplastic carcinoma, and two patients had malignant oncocytoma. 









1966-1982 Sublingual 
8 (33) . 
1 (4) 1 69 
ath) 1 


Total 





21 (36) 
11 (19) 
A 

















56 ey: 
Adenoidcystic 15 (6) 12 (10) 15 (25) 7 (29) 5 54 ae 
Adenocarcinoma 27 (11) 13 (10) 6 (10) 2 (8) Ta 48 g 







3 (5) 3 (13) ‘a 29 
= 8 







Table 3.—Treatment of Parotid Tumors 


Procedure 
Local excision 


1939-1965 
66 (26) 


Year Span, No. (%) 


1966-1982 
1 (1) 


Tota! 
67 (18) 


Subtotal 96 (38) 75 (60) 171 (45) 
Subtotal + partial VII* 36 (14) 4 (3) 40 (11) 


Total resection nerve spared 7 (3) 19 (16) 26 (7) 
Total resection + partial VII* 6 (2) 3 (2) 9 (2) 


Radical resection nerve 
completely resected 


Total 


* Some facial nerve branches resected. . 


43 (17) 
254 (100) 





22 (18) 
124 (100) 


65 (17) 
378(100)t | 


tExcludes two patients who received only radiation therapy. 


required a composite resection, seven of 
whom were treated before 1965. 

Of the seven patients with sublingual 
gland primary tumor, a local excision was 
performed in two. The remaining five 
patients had a lymphadenectomy in con- 
junction with the local excision, which was 
a supraomohyoid dissection in four 
instances. One of the latter patients also 
required a segmental mandibulectomy. 

A total of 57 patients received radiation 
therapy in addition to surgery. The 12 
patients seen before 1966 were usually 
treated with orthovoltage (250-kV) equip- 
ment, and only three received a dose which 
would be considered adequate by today’s 
standards. The remaining 45 received post- 
operative radiation therapy after 1965 
using either 1.25 meV or higher energy 
photons. A dose of 50 Gy or mere was 
delivered in 35 of these patients. A com- 
panion study details the techniques used 
and the results achieved in these more 
recently treated patients.‘ 

All patients in this study were eligible 
for at least a five-year follow-up, and 440 
(93% ) were eligible for ten-year analysis. 
“Cure” rates were calculated by the direct 
method, which compares patients alive and 
well with the total number eligible at the 
designated interval. Net or determinate 
cure rates exclude as indeterminate all 
postoperative deaths and those who were 
recurrence-free when they either died of 
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other causes or were unavailable for fol- 
low-up. We also calculated cumulative sur- 
vival rates according to the product limit 
method of Kaplan-Meier. Prognostic fac- 
tors were assessed using the Cox propor- 
tional hazards model (Cox regression)! 
(Appendix). Procedures of the Statistical 
Analysis System were used for all compu- 
tation.” 


RESULTS 


There have been eight postoperative 
deaths (1.7%), including three pa- 
tients with cerebrovascular accidents, 
one of whom had a carotid artery 
resection because of tumor involve- 
ment. Two other patients died of 
bronchopneumonia, one had a fatal 
myocardial infarction, and the cause 
of death was uncertain in the remain- 
ing two. No postoperative deaths have 
occurred since 1961. 

Five-, 10- and 15-year absolute cure 
rates were 54%, 438%, and 34%, 
respectively. Excluding indeterminate 
patients, the net, or determinate cure 
rates for the same intervals were 


63%, 47%, and 42%, respectively. 
Actuarial survival curves confirm a 


significant difference between pa- 
tients treated before 1966 and those 
after (Fig 1). Results improved in 
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recent years, with five-, 10-, and 15- 
year survival of 90%, 79%, and 74%, 
respectively, achieved in patients with 
favorable lesions (stages I and II). The 
difference was most significant in 


those with more extensive tumors 


(stages III and IV), whose salvage 
more than doubled (Fig 2). Survival 
was better in women, and in those 


sy -younger than 50 years. Although our 


earlier experience indicated that 


patients with parotid tumors had a 
= better survival rate than those with 


submandibular tumors, our more 
recent results show no difference 


between these sites. 


Tumor histologic features had a sig- 


> -nificant influence on survival. About 
= 85% of patients with acinic cell or 


= low-grade mucoepidermoid carcinoma 
= were alive at ten years, whereas this 


was true for less than 30% of patients 
with squamous carcinoma. Results 
were similar in patients with interme- 
diate or high-grade mucoepidermoid 
carcinoma, malignant mixed tumor, 


_ adenocarcinoma, or adenoidcystic car- 


cinoma, with 44% to 50% surviving at 
ten years (Fig 3). With the exception 
of patients with adenoidcystic carci- 


= nomas, tumor-related deaths were 
~ uncommon after ten years of observa- 


tion. Of seven patients who had ana- 
plastic carcinomas, only one survived 


= more than three years. Survival was 


notably poor in patients who pre- 
sented with facial nerve palsy or cer- 
vical node metastasis on admission 
(ten-year survival, 16% and 12%, 
respectively). 

Treatment failure occurred in at 


-~ least 160 (87%) of 439 patients who 


were followed up for a minimum of 


-~ five years. The sites involved were 






documented in 148, leaving 418 deter- 


3 minate patients. Local recurrence was 
= recorded in 93 (21%), neck failure in 


46 (10% ), and distant metastases in 83 
(19%). The disease-free interval 
ranged from one month to 19 years 
(median, 13 months), and exceeded 


he _ five years in 12 (9% ) of 140 patients in 


whom this information was avail- 
able. 

The impact of tumor histology on 
the incidence of distant metastasis 
and neck node involvement at any 


time is shown in Table 5. Distant 






metastasis occurred most often in 





Supraomohyoid neck 
dissection 


Composite 


1939-1965 
x 1966-1982 


Table 4.—Treatment of Submandibular Tumors 


Year Span, No. (%) 


- Procedure 1939-1965 
Local excision 1 (1) 
Gland excision 27 (46) 
Radical neck dissection 24 (41) 


59 (100) 





















1966-1982 Total 
Oi 1 (1) 
2 (8) 29 (35) 
12 (50) 36 (43) 
9 (38) 9 (11) 
1 (4) 8 (10) 
24 (100) 83 (100) 





(310 Patients, 126 Censored) 
(151 Patients, 109 Censored) 


Tick Mark (|) Indicates Last Follow-up 


a 
£ 
iZ 
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Fig 1.—Cumulative survival for 1939 through 1965 (lower curve) and 1966 through 1982 (upper 
curve). Survival has significantly increased in patients treated since 1985. 


patients with squamous or anaplastic 
carcinomas (11/26 [42%] and 3/6 
[50% ,] respectively). The overall inci- 
dence of neck node involvement was 
26%, and ranged from a low of two 
(3% ) of 68 in patients with low-grade 
mucoepidermoid carcinoma to five 
(83% ) of six in those with anaplastic 
carcinoma. Squamous carcinomas or 
mucoepidermoid carcinomas of inter- 
mediate or high-histologic grade 
involved cervical lymph nodes in 15 
(58%) of 26 and 54 (44%) of 123 
patients, respectively. 

Based on univariate analysis, the 
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following were considered simulta- 
neously as potentially significant pre- 
dictors of survival: stage at diagnosis, 
histology, the presence or absence of 
positive nodes, age at diagnosis, treat- 
ment before or after 1965, gender, the 
presence or absence of facial nerve 
palsy, and submandibular gland loca- 
tion. Since only seven patients had 
sublingual gland tumors, only the 463 
patients with parotid and submandib- 
ular gland tumors were considered. 
The most significant prognostic 
variable in the Cox regression analy- 
sis was the stage at diagnosis. 
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Fig 2.— Survival Bas significantly improved in patients with stage Ill or IV lesions treated since 
1955 (upper two eurves). No significant difference is apparent in patients treated for stage | or Il 


disease. 


Although nodal status was the second 
most significaat variable, stage and 
nodal status were highly dependent 
and both coulc not be entered into a 
Cox model without considering the 
interaction between them. The next 
most significant variable was age at 
diagnosis, with younger patients hav- 
ing a better prognosis. Since age 
interacted with stage, age was catego- 
rized as younger than vs older than 50 
years, which did not interact with the 
other variables The time of treatment 
(better prognosis in recently treated 
patients) and the histologic variables 
(grouped into the three categories 
described above), were the next inde- 
pendent prognostic factors. Finally, 
site was a significant independent 
predictor of survival. When all 
patients were considered disregarding 
the time of treatment, those with par- 
otid tumors had a better prognosis. 
The final model (Appendix) excludes 


gender or adjunctive radiation thera- 
py as significant prognostic factors. 


COMMENT 


The year 1965 was chosen to divide 
our patients into two groups, primari- 
ly because this was when our radia- 
tion therapy approached contempo- 
rary standards. Although no signifi- 
cant differences in age or gender dis- 
tribution existed between our patients 
treated before 1966 and those treated 
after, histologic comparisons proved 
interesting. Before 1966, 47% ef our 
patients had mucoepidermoid carcino- 
mas, compared with only 36% subse- 
quently. Other differences included a 
recent increase in the proportion with 
acinic cell carcinomas (from 7% to 
21%) and adenoidcystic carcinoma 
(from 10% to 14%), and a decline in 
those having malignant mixed tumors 
(from 18% to 7%). Tissue sections 
from our more recently treated 
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patients were not resubmitted for 
review by our pathologists. The signif- 
icance of these apparent changes is 
questionable because such retrospec- 


tive reviews inevitabły result in 
reclassification of some of the 
tumors. f 


Over the years of this study, the 


distribution of patients according to 
clinical stage has not changed. Two- 
thirds continue to present with favor- 


able, localized tumors (stages I and II) 


and the proportion with parotid gland 
tumors who had facial nerve involve- 
ment on admission remains un- 
changed (13% ).? 


The preference for surgery as the A 


w Shida Sal Ni 





z iG ra 
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initial, definitive treatment remains 


undiminished. Subtotal parotidecto- 


my with facial nerve preservation has 
been the standard since 1965 (60%), 
and the nerve has been spared in 75% 
of our patients, including 16% who 
had total gland resections. Although 
the proportion with stage III or IV 
tumors has not changed, massive 
tumors requiring composite resec- 
tions or other extended procedures 


are seldom encountered in previously — E 


untreated patients. In recent years, 
patients with submandibular tumors 
have usually received some type of 
neck dissection (88%), rather than 
gland excision alone. 


Enlarged nodes are treated witha _ 


radical neck dissection, but the role of 
elective lymphadenectomy remains 
questionable. Although current expe- 
rience indicates that 74% of previous- 
ly untreated patients never develop 
cervical metastases, almost half of 
our recently treated patients had 
their metastases detected by an elec- 
tive lymphadenectomy. The data sug- 
gest that patients with anaplastic or 
squamous carcinomas may benefit 
from an elective neck dissection 
because 58% or more will develop 
cervical metastases. For the others, a 
staging supraomohyoid neck dissec- 
tion may be appropriate in selected 
patients (N0) who have high-grade 
lesions. 

Survival curves indicate that re- 
sults have improved in our patients 
treated after 1965. Multivariate anal- 
ysis confirms that stage at diagnosis 
was the single best prognostic vari- 
able for survival. While histologic fea- 
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Fig 3.— Survival curves according to histologic diagnosis fell into three groups. Acinic cell and 
low-grade mucoepidermoid carcinomas (upper two curves) had best prognosis, and epidermoid 
or anaplastic carcinomas (lowest curve) had worst prognosis. Intermediate results were seen 
with intermediate or high-grade mucoepidermoid carcinomas, malignant mixed tumors, adenocar- 
cinomas, or adenoidcystic carcinomas. When patients with the latter tumor were followed up 
more than ten years, survival approached that seen with Squamous or anaplastic carcinomas. 


Table 5.—Nodal and Distant Metastasis According to Histologic Features 


Metastasis, No. (%) 


LBL, 
Histologic Diagnosis No. of Patients Node Distant 


Mucoepidermoid grade 1 68 2 (3) 
56 


Acinic cell 4 (7) 3 (5) 

















Malignant mixed 63 12 (19) 10 (16) 
Adenocarcinoma 46 18 (39) 12 (26) 
Adenoidcystic 50 4 (8) 16 (32) 
Mucoepidermoid grades 

2 and 3 123 54 (44) 28 (23) 
Squamous 26 15 (58) 11 (42) 
Anaplastic 6 GA) af I 
Total 439* 114 (26) 83 (19) 





* Excludes indeterminate patients (postoperative deaths and those who were recurrence-free when they 
died of other causes or were unavailable for follow-up). 
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tures were also an independent prog- 
nostic factor (whether grouped as in 
the final model er with each histologic 
type considered separately), they were 
considerably less important. Certain 
variables not in the final Cox model 
should be mentioned. Although 
females had a significantly longer 
survival than males, gender was not 
significant in the multivariate Cox 
model. Both positive nodes and facial 
nerve involvement were negative fac- 
tors for survival in univariate analy- 
sis. However, the dependence of stage 
on these two variables meant it would 
be necessary to include interaction 
terms in the Cox model had all three 
variables been used. Since stage was 
the most significant among the three 
(and the most significant variable 
altogether), it was decided to include 
only stage. The final model contains 
six variables that are expressed so as 
to have no significant interactions. 
Patients with low-stage disease in the 
younger age category, treated after 
1965, and with either mucoepidermoid 
grade 1 or acinic cell parotid carcino- 
ma had the best prognosis among 
patients with malignant major sali- 
vary gland tumors. 

Tumor grade was not considered in 
the Cox model described above. We 
have previously shown that tumor 
grading can occasionally provide more 
useful prognostic information than 
the specific histologic diagnosis in 
patients with adenocarcinomas," but 
we have not found a reliable correla- 
tion between grade and survival in our 
patients with adenoidcystic carcino- 
ma.'* Unfortunately, the value of 
tumor grading remains limited by the 
fact that only mucoepidermoid carci- 
nomas, adenocarcinomas, and acinic 
cell carcinomas seem suitable for 
grading, and criteria may differ 
between pathologists. 

The poor prognosis associated with 
nodal metastasis or facial nerve palsy 
has long been appreciated,'** but this 
study emphasizes the overwhelming 
significance of clinical stage. The fact 
that survival seemed to be better in 
younger patients and in women may 
be explained in part by the higher 
proportion of low-grade carcinomas 
(mucoepidermoid grade 1, acinic cell), 
the lower proportion of the most 
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Table 6.—Age and Gender Differences 


Impact of Age, y, No. (%) 


Mucoepidermoid grade 
1 or acinicecel! 

Squamous or anaplastic 

Stage | or Il disease 


42 (22) 
6 (4) 
153 (80) 


Impact of Gender, No (%) 


>50 
(n = 282) 


Females 
(n = 231) 


Males 
(n = 243) 


28 (10) 
30 (11) 
163 (58) 


29 (12) 
25 (10) 
149 (61) 


41 (18) 
11 (5) 
167 (72) 


Table 7.—A Cox Mosel for Survival of 463 Patients With Carcinoma of the Major Salivary 
Glands* 


Variable z;t Coefficient a; Relative Risk zt p 


0.6000 
0.8190 


Stage 
Age 1 


* See equationsin Appeniix. 


1.82 
2.27 


9.36 
5.04 


<00001 
<.0001 





tStage indicates |, ll, lll, or IV; Age 1, O if aged 50 years or less and 1 if aged greater than 50 years; 
Histolagic features, Hist 1, if histologic findings were aplastic or squamous; and O, otherwise. Hist 2, 1, if 
histolagic findings were mucoepidermoid (grade 2 or greater), malignant mixed; adenocarcinoma, or 
adenoidcystic; ard O, otherwise; Date 1, 1 if treatment was after 1965; and O, otherwise; Site, 1 if 
submandibular; aad O, if parotid’ For the overall Cox model, —2 log likelihood ratio for overall model 


x? = 232.24; df, 6; Px .0@01. 


The significance of the contribution of each prognostic variable to the model was tested using the Standard 
Wald Statistic, which is based on the ratio of the estimate a, to its SE."' 


aggressive lesions (squamous or ana- 
plastic carcinoma), and the higher 


propertion of law-stage tumors 
(stages | and II) encountered in these 
groups (Table 6). 


It is always diffieult to assess the 
influence of different therapeutic 
approaches in a retrospective study. 
This was particularly true with 
respect to these patients who received 
posteperative radiation therapy. Di- 
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APPENDIX 
Statistical Considerations 


Cox regression" considers the loga- 
rithm (base e) of the relative risk of 
death, log {A(t)/A,(¢)}, to be a linear 
function of k prognostic variables Z,, 


i=1, 2,..., and k as follows: log- 
(A(t)/Ao(t)} = a, Z +, Z,4+...4+ 4 Zp 


In this equation, à (t) represents the 
hazard function (relative rate of 
death) at time t; A(t), a baseline haz- 
ard function (corresponding to 
Z,=2Z,=...=2Z,=0); Z, a value of 
the ith prognostic variable; and the 
coefficients a; are estimated from the 
data. 

An underlying assumption of the 
Cox model is proportional hazards, 
which means that the risk of death 
has a similar shape for various values 
of each prognostic variable. Cumula- 


tive hazard plots were made to visual- 








ly assess whether this assumption a 


held." If hazards did not seem to be 
proportional, a categorized version of 
the variable was sought for which this 


assumption held. It was not necessary — i 
to model differently shaped hazard 
functions, as violations of the propor- 


tional hazard assumption were mini- 
mal. The final model is shown in Table 
7. In Table 7, the relative risk (which 
equals e raised to the coefficient a;) 
indicates the comparative risk of 
dying when a variable is increased by 
1. For example, those with stage III 
disease have an increased risk of 
dying of 1.82 compared with patients 
with stage II disease, -other variables 
being equal. 
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_ From Salivary Gland Neoplasms 


= W. Frederick McGuirt, MD 


tant metastases (25% [14/56]) were more disease becomes manifest. The pur- 


common. Stage | and Il disease was 


eee @ Evaluating salivary gland neoplasms 





= İş difficult because of the relatively low 


incidence of these lesions, their variable 
locations, and their multiple histologic 


i $ cell types. Little has been reported on 


nodal metastases, whether manifest or 


a occult, from these neoplasms. Ninety 
= cases of salivary gland neoplasm are ana- 


‘lyzed to provide a clearer understanding 
of the appropriate approach to occult 
salivary gland cervical metastases. Mani- 
fest regional metastases at the original 
presentation were absent in 72% (65/90). 


= Few nodal metastases occurred after the 


primary tumor was controlled (2% [1/56]). 
Local recurrence (38% [34/90]) and dis- 


Geier gland tumors and especial- 
ly malignant neoplasms are rela- 
tively rare. Only 2600 new cases were 
expected in 1988, a 0.27% incidence of 
all newly diagnosed cancers (Edwin 
Silverberg, oral communication, Jan 
___-.25, 1988). The documentation of meta- 
= static disease, whether manifest or 
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treated by surgical resection of the prima- 
ry tumor alone; resection was combined 
with postoperative radiation therapy for 
stage Ill disease. Whenever the neck was 
entered for stage Ill disease, a conserva- 
tive neck dissection was incorporated 
with the resection to reduce the postoper- 
ative irradiation field once the neck had 
been proved N, O histologically. Delayed 
nodal metastasis was treated by neck 
dissection alone. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:322-325) 


occult, is therefore scarce and usually 
anecdotal; only when regional lym- 
phatic metastatic disease is manifest 
is the indication for treatment obvi- 
ous. The therapeutic approach to 
potential occult cervical metastases of 
salivary gland neoplasms is not so 
evident, and this quandary forms the 
basis for this report. The options for 
therapy are the same as those for 
occult metastases of other common 
aerodigestive tract carcinomas: surgi- 
cal resection of the region in the form 
of a conservative or radical neck dis- 
section, sterilization of the regional 
lymphatics by irradiation of the cervi- 
cal lymphatic system, and observation 
with treatment only when the occult 
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poses of this report are to review 
those options, to report a series of 
salivary gland tumors from this insti- 
tution, and to present a proposed 
approach to the management of occult 
salivary gland metastatic lymphatic 
disease. 

Conservative neck dissection is rec- 
ognized as an effective means of clear- 
ing nodal tissue, almost always with- 
out additional morbidity or cosmetic 
deformity. Conservative neck dissec- 
tion can be done at the same time as 
resection of many of the primary sali- 
vary gland tumors and partly through 
the same incision. It is therefore expe- 
ditious and cost-effective. Extrapolat- 
ing from data on squamous cell carci- 
nomas of the head and neck, it would 
seem that radical neck resection 
yields no better results than conserva- 
tive neck dissection for occult nodal 
metastasis and causes much more 
severe cosmetic changes and loss of 
llth-nerve function.'? For elective 
cases of salivary gland tumors with 
low occult metastatic rates, it would 
seem to follow, then, that a more 
radical resection is excessive, and 
therefore inappropriate. 

Salivary gland tumors are common- 
ly regarded as radioresistant, and, 
until the mid-1970s, radiation therapy 
played only a limited role in their 
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management. Since then, though, sev- 
eral authers have reported radiation 
therapy te 5e effective in the control 
of microscopic tumers of salivary 
gland origin. King and Fletcher’ have 
even reported that radiation alone as 
the primary tumor therapy yielded 
good results fer most salivary gland 
tumor types. Fu et al’ reported less 
impressive results, but they too con- 
cluded that tumor cells of the salivary 
glands are radioresponsive, and they 
found the effectiveness of radiation 
therapy te increase with decreasing 
tumor size They therefore advocated, 
as have Gaillamondegui et al, radia- 
tion therapy for ccntrol of microscop- 
ic salivary gland metastases. 

Since beth surgery and radiation 
therapy hawe beer documented to be 
effective im the treatment of these 
occult mesestases. the question be- 
comes not which type of therapy to 
use, but retner whether any therapy 
is needed, and if needed, when. 

As witk eceult metastases from 
thyroid and upper aerodigestive tract 
neoplasms. it is difficult to find a 
consensus regarding the treatment of 
occult metastases from salivary gland 
neoplasms. This is due not only to the 
fact that the primary salivary gland 
neoplasms themselves are relatively 
infrequent. but also to the fact that 
they originate in several different pri- 
mary gland sites and their possible 
histologic eel! types are multiple and 
diverse. Publishec material makes 
only minima! reference to manifest 
salivary gland cervical metastatic dis- 
ease and even less reference to the 
problem of occult salivary gland met- 
astatic cervical disease. To draw 
inferences about occult metastases, 
we need first to examine the sparse 
data on manifest metastases. 


REVIEW OF LITERATURE 

In the largest series ef salivary gland 
tumors fourd. that of 2807 patients re- 
ported by Spino,’ the manifest incidence of 
cervical metastases reported by site was 
parotid glani, 18%; submandibular gland, 
28%; and the minor salivary glands, 15%. 
These incidences are all below the 30% 
level at which therapy for occult nodes is 
usually proposed when aerodigestive tract 
tumors are >eing treated. Spiro made no 
correlation € modal involvement with his- 
tologie type »r size of the primary tumor. 
He did repert, however, that when the 


primary tumor had been controlled, recur- 
rence almost always involved the primary 
site and was seldom confined to the cervi- 
cal nodes alone. 

Fu et al, using the staging system pro- 
posed by Spiro, did address the relation- 
ship between size and manifest metastatic 
rate. For 100 primary salivary gland 
tumors, that relationship was T1, 13%; T2, 
13%; and T3, 33%. Of particular interest to 
the problem of whether to treat occult 
nodal disease and if so how best to treat it 
is the fact that only three (3.5%) of 86 
patients had recurrence in the neck once 
the primary tumor had been controlled. Fu 
et al’ thus agreed with Spiro’ that, with 
controlled primary tumors, it was the pri- 
mary recurrences or the distant metasta- 
ses, not the delayed cervical metastases, 
that were the common cause of failure of 
therapy for major and minor salivary 
gland carcinomas. 

As for the correlation of metastatic rate 
with histologic type of salivary gland 
tumors, little information is available 
except for adenoid cystic carcinomas. 
Bosch et alë pooled reports in the literature 
on salivary gland adenoid cystic carcinoma 
and found the overall manifest metastatic 
rate to be 13% (only 10% for parotid 
lesions but 34% for submandibular 
lesions). These figures approximated those 
of Spiro’ on these locations without refer- 
ence being made to specific tumor types. 


CURRENT SERIES 


Ninety cases of malignant salivary gland 
tumors were treated at the North Carolina 
Baptist Hospital, Winston-Salem, from 
1975 through 1986 and are reviewed herein 
to help address the question of the appro- 
priate treatment of occult cervical salivary 
gland metastatic disease. The most fre- 
quent histologic types were correlated with 
primary location and the frequency of cer- 
vical and distant metastases, both at the 
time of presentation and after treatment 
(Table 1). The overall rate for manifest 
regional nodal metastases was 28% (25/ 
90), which is in keeping with the rates in 
other reports. The breakdown by cell type 
was adenoid cystic, 10.5%; undifferen- 
tiated and squamous cell carcinoma, 
25.8%; adenocarcinoma, 34.7%; mucoepi- 
dermoid, 45.4%; acinic cell, 0%; and malig- 
nant mixed, 0%. 

Of particular significance to the ques- 
tion of therapy is what happened in those 
patients treated for localized primary 
glandular disease who did not later show 
local recurrence at the primary site. By cell 
type, only one (2%) of the 56 patients with 
initially localized and controlled primary 
disease subsequently manifested a late- 
appearing cervical node metastasis, where- 


Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


E 


RSP 


Ae 
Sl 


ae 

























































as four with localized adenoid cystic carci- one A 
noma, four with localized undiierentateds: SAA 
or squamous cell carcinoma, three with 
localized adenocarcinoma, and one with ie 3 
local mucoepidermoid disease (ie, 14 [25%] S 
of 56 patients) manifested a late-appearing ong 
distant metastasis (Table 2). These figures : | 
are in keeping with the impress SA 
reported by Fu et alí and Spiro,’ that — 
patients do not have problems or failure Rei A. 
treatment from delayed regional nodal 
metastases unless local recurrence de- Se , 
velops. a 3 

The nature of the primary treatment ors 
presumably has some effect on these local __ 
and regional recurrences, as well as on the _ 
metastatic nodes. In general, those — 
patients in our series with more advanced _ 
local disease (stage III) and those ene 
adenoid cystic carcinomas had been ~ 
treated with a combination of surgery and 
postoperative irradiation, whereas those — 
with the smaller stage I and II lesions had — a 
been treated by surgery alone (Table 3) 
Patients with stage III disease in whom } ? 
the neck was entered routinely had a con- 
servative neck node dissection performed; 
if the cervical nodes were negative for _ 
metastases, postoperative radiation thera- 
py was limited to the local primary site. 


D 


COMMENT 4 

It would appear that the incidence — 
of manifest cervical nodes at the time ia 
of presentation of salivary cand d sins 
tumors is moderate (20% to 30%), 
particularly in relation to the sub- — ea 
mandibular gland, to a lesser extent 
in relation to the parotid gland, and 
especially in relation to stage II — 
tumors. Histologic cell type appears 3 
to exhibit a positive correlation with a 
manifest adenopathy. Adenocarcino- | A 
ma, squamous cell and undifferen- 
tiated carcinoma, and mucoepider- 2 
moid carcinoma are more likely to be 4 
associated with manifest metastatic — hes 
adenopathy than adenoid cystic or 1s 
malignant mixed tumors. As a general “a 
rule, the histologic degree of differen- a 
tiation of mucoepidermoid tumors 
does not correlate well with prognosis. 
Therefore, mucoepidermoid tumors 
are better defined by their clinical 
activity.” This seems borne out by the 
five cases of mucoepidermoid | tumor — 
metastatic to cervical nodes in this 
series, in that three were high grade 
histologically and two were low | ir 
grade. w. 
What is more important is the ques- i 
tion of whether potential occult meta- E 
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= static disease is to be treated. The fact 
is that the rate of occult metastatic 
disease later becoming manifest with- 
out local recurrence is extremely low, 
being only 2% to 4%, and is even more 
rarely a cause of death. The patient 
with salivary gland neoplasia is much 
more likely to die of distant metastat- 
ic disease or local recurrence. An 


Site of Tumor Cystic 
Manifest metastatic neck node 


Late neck node without primary 
recurrence 


Distant metastases initially 


Late distant metastases without 
primary recurrence 


Submandibular 
Manifest metastatic neck node 


Late neck node without primary 
recurrence 


Distant metastases initially 


Late distant metastases without 
primary recurrence 


Sublingual 
Manifest metastatic neck node 


Late neck node without primary 
recurrence 


Distant metastases initially 


Late distant metastases without 
primary recurrence 


Minor glands 
Manifest metastatic neck node 


Late neck node without primary 
recurrence 


Distant metastases initially 


Late distant metastases without 
primary recurrence 





Manifestation 





Distant metastases on initial 
presentation 







Initial local disease without later 
primary recurrence 15 
Late neck node without primary 
recurrence 0 


Late distant metastases without 
primary recurrence 


Totals 


Adenoid 


Adenoid 
Cystic 


OBL, 
= Mixed rei ee No. (%) 
E Manifest metastatic neck node on 
E. initial presentation 25/89 (28) 


increased frequency of delayed dis- 
tant metastases shows no significant 
preponderance for histologic cell type, 
although, in this study, adenoid cystic 
tumors did have a higher tendency to 
distant metastases. than to regional 
metastases. All other cell types were 
more equally distributed between 
regional and distant metastases. The 


Type of Salivary Gland Tumor 


Undifferentiated 
and Squamous 
Carcinoma 


Adeno- 
carcinoma 


Type of Salivary Gland Tumor 


Undifferentiated 
and Squamous 
Carcinoma 


Adeno- 
carcinoma 


Mucoepi- 
dermoid 






20 12 3 


o F Sars Pe a aiie 


Mucoepi- 
dermoid 


distribution of distant metastases did 
not correlate with the loco-regional 
treatment modalities. rae 
The extremely low incidence of 
delayed cervical node metastases 
from salivary gland tumors makes 
any statistical validation of treatment 
extremely difficult. However, it would 
appear that the potential occult cervi- 


Acinic 
Cell 


Malignant 
Mixed 


Totals by 
Site, No. (%) 
71 
20 (28) 


1 (1) 
5 (7) 


8 (11) 
13 
3 (23) 


o 
1 (8) 









Acinic 
Cell 


Malignant Totals by 








8/89 (9) 










3 3 56/89 (63) 
0 0 1/56 (2) 
-Sree (25) 
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cal nodes should be treated im accor- 
dance with the type, location, and size 
of the primary tumer. For tumors 
operated on through an incision that 
enters the neck, ie, these in the parot- 
id and submandibular glands, and 
especially for large tumors (stage III) 
and for the cell types with a higher 
metastatic rate (high-grade mucoepi- 
dermoid tumors, adenocarcinomas, 
undifferentiated and squameus cell 
carcinomas), a conservative neck dis- 
sectiomean easily be incorporated into 
the surgical approach and will allow 
clearing of the nodal drainage areas of 
these tamors with no additional mor- 
bidity amd enly a slight increase in 
operative time. Negative noda! exami- 
nation will allow the postoperative 
irradiation field to be limited to the 
primary site. with less resulting radi- 
ation fibrosis, edema, and mucous 
membrane effects. When radiation 
therapy will be required postopera- 


1. Jesse RH, Ballantyne AJ, Larson D: Radical 
or modified nee! dissection: A therapeutic dilem- 
ma. Am J Surg 0978;136:516-519. 

2. Chu W, Steawitz JG: Results in suprahyoid, 
modified radicai,and standard radical neck dis- 
sections for metastatic squamous cell carcinoma: 
Recurrence and@survival. Am J Surg 1978;136:512- 
515. 

3. Lingeman RE, Helmus°C, Stephens R, et al: 
Neck dissectiom: Radical or conservative. Ann 
Otol 1977;86:737-744. 
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Table 3.—Correlation of Treatment With Initially Localized Tumors cH 


. Undifferentiated 
Adenoid © y% amous 
Treatment Cystic yma 
Surgery 1 3 
Surgery and a 
irradiation 5 3 
Total 6 6 
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Having No Subsequent Manifestations —— TS 
Typo of Tumor  . D MTE SE 
Adeno- Mucoepi- og M: ignant © | = 
carcinoma dermoid _ Cell Mixed | 
2 1 ei ad 0: ETI 
2 ae LES ae pi 
AER. (ee, Ue EA 


tively because of concern over local 
control er stage of the primary tumor, 
incorporation of the lymphatic drain- 
age patterns in the irradiation field is 
appropriate and may replace the 
extended neck surgery, if this is the 
treating physician’s preference. Add- 
ing either extended neck surgery or 
radiation therapy to excision of the 
smaller salivary gland tumors, re- 
gardless of cell type, is probably the 
result of a “belt and suspenders” men- 
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tality and is without documented su 
port. If no regional nodes are aoe 
fest, these smaller tumors and those “a 
tumors of the minor salivary glands — k 
can appropriately be followed | up clin- ee 
ically after resection of the primary — E ; 
tumor alone. A. regional. dissection 2i 
need be performed only if an oc at i 
metastasis to a cervical node becomes — 
manifest at some later date. This — 
should be quite rare unless there i is J 
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local recurrence as well. 1% oF <i 
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Prognostic Factors in Patients Dying of 
Well-Differentiated Thyroid Cancer 
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Calvin Knapp, MD; Dave Ritter, MD; Helmuth Goepfert, MD 


@ While some well-differentiated can- 
cers of the thyroid gland are unusually 
aggressive, most have a more benign 
clinical behavior, making it difficult to 
evaluate factors possibly influencing 
patient survival such as initial surgical 
treatment. By studying 135 patients who 
received their initial surgical therapy at 
our institution, we have defined the prog- 
nostically significant factors. Sixteen 
patients (11.9%) died of disease during a 
ten- to 20-year follow-up period. Signifi- 
cant factors associated with death from 
disease were aged 40 years or older, 
primary lesion size of 2.5 cm or greater, 
presence of invasive characteristics, and 
presence of distant metastases. We rec- 
ommend total thyroidectomy and postop- 
erative sodium iodide | 131 therapy in 
patients 40 years of age or older, while 
suggesting a less aggressive approach 
may be appropriate in the younger 
patients. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:326-330) 
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r 1959, Clark et al, after whole- 

organ studies of 50 thyroidectomy 
specimens, concluded that total thy- 
roidectomy was the only reliable 
method of removing all tumor cells in 
cancer of the thyroid. In 1983, Samaan 
et al, after a review of 706 patients 
treated for differentiated thyroid can- 
cer, recommended total thyroidecto- 
my followed by ablative sodium iodide 
I 131 therapy as initial treatment. 
Treatment for  well-differentiated 
thyroid cancer, however, has re- 
mained controversial despite several 
studies defining significant prognos- 
tic factors.*’ By reviewing the medical 
records of 135 patients with well- 
differentiated thyroid cancer who 
received their initial surgery and were 
followed up for ten to 20 years at our 
institution (The University of Texas 
M. D. Anderson Cancer Center, Hous- 
ton), we have defined those factors 
that are significantly associated with 
death from thyroid cancer in our 
patient population. After comparing 
these factors to those reported by 
others, we described general princi- 
ples to be used in planning the initial 
therapy for patients with well-differ- 
entiated thyroid cancer. 


MATERIALS AND METHODS 


All patients with well-differentiated 
thyroid cancer seen at M. D. Anderson 
Cancer Center between Jan 1, 1968, and 
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Dec 31, 1977, were included in the study 
population if they underwent their initial 
surgical therapy at that institution within 
four months of referral. All patients were 
followed up to Dec 31, 1987. This popula- 
tion was identified through a search of the 
database maintained by the Department of 
Patient Studies at the M. D. Anderson 
Cancer Center. 

Comparison of patient, disease, and 
treatment characteristics of patients dying 
of their disease to those of the rest of the 
study population was based on information 
obtained from the patients’ medical 
records. Data concerning 20 reportedly 
important variables were compiled for 
each patient. Cause of death was deter- 
mined from records of the patient’s last 
hospital admission and outpatient visit, 
autopsy report, and correspondence from 
the referring physician and family mem- 
bers. 

Survival was studied by standard life 
table methods. The Lee-Desu statistical 
method was used to evaluate the signifi- 
cance of differences seen in the survival 
curves produced.® 

A thyroidectomy was considered total 
when both lobes and the isthmus were 
excised. A subtotal thyroidectomy was con- 
sidered to be the excision of one entire lobe, 
the isthmus, and a portion of the other 
lobe, preserving a posterior rim of tissue to 
save the parathyroid glands on the side 
most free of disease. A lobectomy was the 
excision of one entire lobe with or without 
the isthmus. Anything less than excision of 
an entire lobe was considered to be “less 
than a lobectomy.” 
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Classification of lymphadenectomies 
was difficult because of a lack of uniform 
terminology in the description of the type 
of dissection dome. An ipsilateral neck dis- 
section was considered to involve dissec- 
tion of paratracheal and ipsilateral jugular 
nodes with or without dissection of the 
ipsilateral posterior cervical nodes. A 
bilateral neck dissection was defined simi- 
larly to an ipsilateral neck dissection, but 
dissection was performed bilaterally. 
“Other” dissections included “berry pick- 
ing” procedures, “central” neck dissec- 
tions, and superior mediastinal dissec- 
tions. Paratrachea! dissections were done 
routinely with total thyroidectomies. 

Distant metastases involved lungs, bone, 
or distant soft tissues. Mediastinal metas- 
tases were considered to be regional dis- 
ease. 


RESULTS 


Of 135 patients in our study popula- 
tion, 16 (11.9%) died of their disease. 
A comparison of initial patient, dis- 
ease, and treatment characteristics in 
patients dying of their disease with 
those in the rest of the study popula- 
tion is shown in Table 1. While age 
distribution was fairly uniform 
through all age groups, no patient 
younger than 43 years of age died of 
their disease during our ten- to 20- 
year follow-up period, giving an age- 
specific death rate of 21.3% in those 
40 years or older. Of the male 
patients, 14% died of their disease vs 
10.6% of the female population. Dis- 
tant metastases were present in 
71.4% of those dying of their disease 
but in only 10.4% of the total study 
population. The ratio of those 
undergoing tetal or subtotal thyroid- 
ectomy to those undergoing lobectomy 
or less was 5.1 te 1 overall and 2.2 to 1 
in those dyimg of their disease. In 
eases where the size of the largest 
thyroid nodule was measured, it was 
2.5 cm or lamger in 78.6% of those 
dying of their disease, while it was 
that large in only 32.5% of those cases 
in the total study population. Eleven 
(81%) of the 135 patients were 
described as having pure papillary 
histologic features, and none of these 
patients died of their disease. All 
deaths occurred in these with follicu- 
lar cancer or a follicular variant of 
papillary cancer. Of 32 patients 
described as having capsular invasion, 
angioinvasion, or direct spread of 


Table 1.—Initial Patient, Disease, and Treatment Characteristics in Patients Dying of 


Characteristics 
Age groups, y 
0-19 
20-34 
35-49 
50-64 
265 


Sex 
M 


H 


Regional lymphadenopathy 
Yes 


No 


Distant metastasest 
Yes 


No 


Type of surgery 
Total thyroidectomy 


Subtotal thyroidectomy 
Lobectomy 
Less than lobectomy 


Tracheostomy 
Yes 


No 


Neck dissection 
Ipsilateral 


Bilateral 

“Other” 
Paratracheal only 
None 


Size of largest nodule of 
thyroid cancer, CM 
<2.5 


>2.5 
Size not determined 


Cell type 
Papillary 
Follicular 


Follicular variant of papillary 


Invasive characteristicst 
Yes 


No 


o (0) 
o (0) 
5 (14.3) 
9 (28.1) 
2 (10.5) 


7 (14.0) 
9 (10.6) 


4 (7.8) 
12 (14.3) 


10 (71.4) 
6 (5.0) 


11 (10.5) 
O (0) 

5 (23.8) 
O (0) 


3 (50.0) 
13 (10.1) 


3 (6.0) 
O (0) 

4 (16.7) 
7 (24.1) 
2 (15.4) 


3 (3.6) 
11 (27.5) 
2 (16.7) 


o (0) 
6 (21.4) 
10 (10.4) 


10 (31.3) 
6 (5.8) 


* Percentage of row. 
tLung or bone with or without soft tissue. 


Well-Differentiated Thyroid Cancer Compared With Those in the Rest of the Study Population 


No. (%) 


=-.]+F rv Orr 
Death From 
Thyroid Cancer 
(n = 16) 


Not Death From 
Thyroid Cancer 
(n = 119) 


11 (100.0) * 
38 (100.0) 
30 (85.7) 
23 (71.9) 
17 (89.5) 


43 (86.0) 
76 (89.4) 


47 (92.2) 
72 (85.7) 


4 (28.6) 
115 (95.0) 


94 (89.5) 
8 (100.0) 

16 (76.2) 
1 (100.0) 


3 (50.0) 
116 (89.9) 


47 (94.0) 
19 (100.0) 
20 (83.3) 
22 (75.9) 
11 (84.6) 


80 (96.4) 
29 (72.5) 
10 (83.3) 


11 (100.0) 
22 (78.6) 
86 (89.6) 


22 (68.7) 
97 (94.2) 


Capsular invasion, angioinvasion, or direct spread to extrathyroid tissue. 


their thyroid cancer to extrathyroid 
tissue, ten (31.3%) died of their dis- 
ease. 

Considering only those dying of 
their thyroid cancer, 14 (87.5%) of 16 
patients received treatment with 
iodine I 131. Eight patients (50%) 
received radiotherapy, two for locally 
recurrent disease and six for distant 
metastases. Three patients had sur- 
gery for local or regional progression 
of disease, one undergoing seven dif- 
ferent operations before death. Two of 
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these three patients required tracheo- 
stomies. Three additional patients 
had surgery for distant disease. Two 
patients had laminectomies, while one 
had a thoracotomy biopsy of pulmo- 
nary nodules. 

Table 2 presents initial patient or 
disease characteristics that were sig- 
nificantly associated with death in 
patients dying of their thyroid cancer 
or in patients dying of any cause. 
While an age of 40 years or more was 
significantly associated with death 
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from thyroid cancer, there was no 
significant difference between the 35 
to 49, 50 to 64, and 65 or greater age 
groups. Male sex was associated with 
death occurring from any cause, but 
not with death from thyroid cancer. 
The size of the largest thyroid nodule, 
invasiveness of the thyroid cancer, 
and presence of distant metastases 
were significantly associated with 
death from thyroid cancer. Histologic 
features of the well-differentiated 
thyroid cancer and type of initial sur- 
gical treatment were not shown to be 
significantly associated with death 
from disease. 

Table 3 compares the sex of the 
patients to the significant prognostic 
factors defined through use of the 
Lee-Desu statistical method. Men 
were generally older than women and 
had proportionately more distant 
metastases, but differences in the 
sizes of their primary lesions and the 
incidence of invasive characteristics 
were small. 

Figures 1 through 4 present the 
survival curves derived by categoriz- 
ing the study population according to 
age, size of the largest thyroid nodule, 
presence of invasive characteristics, 
and presence of distant metastases, 
respectively. 


COMMENT 


Several studies of prognostic fac- 
tors in differentiated thyroid cancer 
have been reported since 1979, when 
Cady et al analyzing risk groups 
using x? and Fisher’s exact tests, 


Surviving Fraction 


120 160 


Survival, mo 





Fig 1.—Cause-specific survival curves of patients with thyroid cancer 
younger than 40 years (n = 60, solid line) and 40 years of age or older 


(n = 75, dashed line). 
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found highly significant differences in 
rates of recurrence and death between 
men over 40 years of age and women 
over 50 years of age with follicular or 
mixed histologic findings (higher risk 
groups) when compared with the rest 
of their study population. Direct 
spread of cancer to extrathyroid tis- 
sues and the presence of distant 
metastases gave an even worse prog- 
nosis in the higher risk groups. 
Samaan et al, using life table anal- 
ysis, reported that survival and dis- 


ease-free intervals were longer for 
women, those less than 40 years of 
age, and those with papillary histolog- 
ic features. Sixty-one percent of those 
presenting with distant metastases 
died of their disease. Overall mortali- 
ty rate in their study was 11.5%. 
Tubiana et al,‘ also using life table 
analysis, found older age, presence of 
moderately differentiated follicular 
cancer, male sex, and the presence of 
lymph node involvement at clinical 
examination to be significantly corre- 


Table 2.—Patient or Disease Characteristics Significantly Associated With Death in 
Patients Dying of Thyroid Cancer or in Patients Dying of Any Cause 


Characteristics 
Age = 40 y 


Death From 
Thyroid Cancer, P* 


Death From 
Any Cause, P 


.0010 <.00001 


Male NSt .0372 
Tumor size > 2.5 cm .0004 NS 


Invasive characteristics§ 
Distant metastases 


*Lee-Desu statistical method (univariate analysis). 


TNS indicates not significant. 
Size of largest thyroid cancer nedule. 


<.00001 





.0003 .0214 


<.00001 


§Capsular invasion, angioinvasion, or spread to extrathyroid tissue. 


Table 3.—Incidence of Significant Prognostic Factors for Well-Differentiated Thyroid 
Cancer in the Male and Female Populations 


Factors 


No. (%) 


Females 
(n = 85) 


Age = 40 y 33 (66.0) 42 (49.4) 
Tumor size > 2.5 cm* 14 (28.0) 26 (30.6) 


Invasive characteristicst 
Distant metastases 





* Size of largest thyroid cancer ncdule. 


13 (26.0) 
8 (16.0) 


19 (22.4) 
6 (7.1) 


tCapsular invasion, angioinvasion, or spread to extrathyroid tissue. 
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200 
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Fig 2.—Cause-specific survival curves of patients with thyroid cancer 
whose largest thyroid nodule was less than 2.5 cm (n = 83, solid line) 


or 2.5 cm or greater (n = 40, dashed line) in size. 
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lated with increased risk of disease 
relapse and death from disease. 

Bacourt et al, using multivariate 
analysis, found age less than 40 years, 
female sex, tumor involvement of less 
than one lebe of the thyroid, well- 
differentiated thyroid cancer as 
opposed te moderately differentiated 
cancer, and the absence of distant 
metastases at initial presentation to 
be prognostic factors significantly 
associated with longer survival. 

McConahey et al, using life table 
analysis te study risk factors in papil- 
lary thyroic cancer (including mixed 
papillary and follicular cancer) found 
death from thyroid cancer to be high- 
ly associated with age older than 50 
years, male sex, tumor size of 4.0 cm 
or greater, tumor grade of 2 or more, 
extrathyroie invasion, distant metas- 
tases, and absence of Hashimeto’s dis- 
ease. 

Simpson et al,’ in a multicenter 
study using multivariate analysis, 
found an age of 60 years or older and 
extrathyroie invasion to be highly 
correlated with death from either 
papillary or follicular carcinoma. 
Additionally, for papillary carcinoma, 
poorly differentiated disease was also 
highly correlated with death, while 
for follicular carcinoma, tumor size of 
4 cm or greater, presence of distant 
metastases, nodal involvement, and 
the presence of gross residual postop- 
erative disease were significantly 
associated with death from disease. 

While it is difficult to combine 
results from these various studies 
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Fig 3.—Cause-specific survival curves of patients with thyroid cancer 
with (n = 32, dashed line) and without (n = 103, solid line) capsular 
invasion, angiainvasion, or extrathyroid spread of thyroid cancer. 


160 


because of differences in study design 
and analysis, a general comparison 
does provide some further insight into 
the relative importance of the prog- 
nostic factors studied. We “ound no 
patients dying of thyroid eancer if 
they were younger than 40 years of 
age at the time of initial surgery, 
although we acknowledge the possibil- 
ity of death from thyroid canzer in the 
younger patient, as reportec by oth- 
ers. Samaan et al? recorded two 
deaths in patients aged 19 to 32 years. 
The prognostic significance of age was 
unanimously supported in the other 
studies reviewed. Patients with a 
large primary tumor died o? disease 
more frequently in our study than 
those whose primary tumor was 
small. In the three other studies 
reviewed where this factor was ana- 
lyzed, it was also found to be prognos- 
tically significant.” We looked at 
local invasiveness as definec by cap- 
sular invasion, angioinvasion, or 
spread to extrathyroid tissue and 
found it to be associated with death 
from thyroid cancer. Three other 
studies analyzed this factor, and their 
findings were similar to ours.*®’ 
Finally, we found the presence of dis- 
tant metastases to be a snificant 
prognostic factor, confirming findings 
in the five other studies reviewed 
where that factor was analyzed.*?*’ 
We did not find the sex of the 
patient to be a significant prognostic 
factor, unlike four of the cther six 
studies reviewed.*** By comparison of 
the incidence of significant prognostic 
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metastases. 
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factors in the male and female popu- 
lations in our study, it became appar- 
ent that the size of the primary 
lesions and the incidence of invasive 
characteristics were similar in the 
two populations. This similarity in 
disease characteristics apparently 
offset the prognostic implications of 
older age in the male population. None 
of our patients with papillary histo- 
logic features died of disease during 
the ten- to 20-year follow-up period. 
Histologic type, however, was not 
found to be a significant prognostic 
factor by life table analysis, and this 
may be accounted for by the fact that 
only 11 patients had pure papillary 
histologic features. Our finding that 
lymph node involvement is not associ- 
ated with death from thyroid cancer is 
in keeping with most of the available 
evidence. 

Samaan et al, in a review of 706 
patients treated for well-differenti- 
ated thyroid cancer at our institution 
during an earlier time period, ana- 


lyzed in detail the effect of initial — 


therapy on outcome. They found that 
total thyroidectomy resulted in a low- 
er recurrence rate and a longer dis- 
ease-free interval when compared 
with other procedures. Survival was 
longer in patients undergoing total 
thyroidectomy if they had no postop- 
erative disease. Therapy with iodine I 
131 resulted in a lower recurrence rate 
for those with follicular cancer or a 
follicular variant of papillary cancer. 
Total thyroidectomy plus iodine I 131 
therapy provided for a lower recur- 


Survival, mo 


Fig 4.—Cause-specific survival curves of patients with thyroid cancer 
with (n = 14, dashed line) or without (n = 121, solid line) distant 
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rence rate and better survival than 
did total thyroidectomy alone. They 


found an incidence of permanent 
hypoparathyroidism of 12.8% and an 
incidence of permanent recurrent 
laryngeal nerve paralysis of 7.0%, but 
pointed out that a high percentage of 
the patients operated on were 
undergoing repeated surgery or had 


_ severe disease. In recent years, with 
= refinement in technique and use of 
- parathyroid 
these rates have fallen. We found that 
‘proportionately more patients treated 


autotransplantation, 


with lobectomy or less died of their 
disease as compared with those 


treated with total or subtotal thyroid- 


ectomy. Knowing that total thyroidec- 


tomy is the standard operation at our 
institution, further review showed 


that lobectomy or less was often done 


1. Clark RL Jr, White E, Russell W: Total 
thyroidectomy for cancer of the thyroid—signifi- 


; l - cance of intraglandular dissemination. Ann Surg 
__ 1959;149:858-866. 


2. Samaan NA, Maheshwari YK, Nader S, et 
al: Impact of therapy for differentiated carcino- 


-= ma of the thyroid: An analysis of 706 cases. J Clin 
_ Endocrinol Metab 1983;56:1131-1138. 
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Risk factor analysis in differentiated thyroid 
cancer. Cancer 1979;43:810-820. 

4. Tubiana M, Schlumberger M, Rougier P, et 


a al: Long-term results and prognostic factors in 


as a palliative or diagnostic procedure 
in circumstances where complete 
extirpation of disease was not feasi- 
ble. 

While we cannot dogmatically 
define the optimal surgical manage- 
ment in well-differentiated thyroid 
cancer, some principles of manage- 
ment can be outlined. The patient who 
presents with thyroid cancer at an age 
less than 40 years has a very remote 
possibility of dying of disease. Local 
or regional recurrence of disease and 
the complications of surgical therapy 
are equally important considerations 
in determining the extent of the surgi- 
cal procedure.’ Resection of gross dis- 
ease, while maximizing efforts to pre- 
serve parathyroid and recurrent 
laryngeal nerve function, would seem 
to be appropriate management.” The 
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presence of distant disease should 
encourage one to proceed with total 
thyroidectomy so as to optimize the 
effects of iodine I 131 therapy, espe- 
cially in cases of follicular cancer or a 
follicular variant of papillary cancer. 
In the patient with thyreid cancer 
who is 40 years of age or older, espe- 
cially those with large primary 
lesions, total thyroidectomy with neck 
dissection for palpable lymphadeno- 
pathy is reasonable. Every effort 
should be made to remove all gross 
disease. The benefit of postoperative 
iodine I 131 therapy in this setting is 
established, except in the case of 
papillary carcinoma. The presence 
of metastatic disease at initial pre- 
sentation gives a poor prognosis, 
but prolonged survival is possible in 
some cases. 
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Recent Experience With Reconstructive 
Surgery Following Major Glossectomy 





John R. Keyserlingk, MD; Juan de Francesco, MD; Nicolas Breach, FRCS; 
Peter Rhys-Evans, FRCS; Nicolas Stafford, FRCS; Angela Mott 


è in an attempt to monitor the impact 
of new reconstructive procedures and 
shifting interest away from routine preop- 
erative radietherapy, we have reviewed 
the 81 patients undergoing major glos- 
sectomy ane reconstruction (MGR) at the 
Royal Marsden Hospital, London and Sur- 
rey, England, between 1975 and 1987. 
While there were four marginal and 13 
major reconstructive failures, 11 of the 
latter were successfully managed with an 
alternative flap, thus providing a prompt 
and effective palliation for most of these 
patients. Am evolution im our choice of 
reconstructive procedures as well as a 
recent trenc toward using MGR as a pri- 
mary therapeutic modality were noted. 
Data relating to speech following recon- 
struction and diet rehabilitation were 
encouraging, particularly with the use of 
the latissimus dorsi flap. Survival follow- 
ing MGR, however, was dismal due to 
early loca! amd regional recurrence. 

(Arch Otolaryngol Head Neck Surg 
1989; 115-33 1-338) 


atients with advanced tongue can- 
cers still confront the modern 
multidisciplinary head and neck unit 
with one of its most controversial 
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therapeutic challenges. Treatment 
options range from inadequate thera- 
py resulting in progressive pain, dys- 
phagia, hemorrhage, and early death 
to an overly aggressive ablation fol- 
lowed by an inadequate reeonstruc- 
tion, producing great morbidity and 
mutilation with minimal, if any, palli- 
ation and no guarantee of prolonged 
survival. In fact, due to the tongue’s 
strategic location, serious defects in 
swallowing and speech following 
major glossectomy can lead to such 
severe functional disabilities that the 
prolonged rehabilitation will often 
cancel any potential survival benefits. 
Thus, all too often, tumors that could 
be anatomically resected by means of 
a major glossectomy were preferably 
shunted toward primary radical 
radiotherapy with surgery reserved as 
either an adjuvant or salvage treat- 
ment modality. 

However, major advances in recon- 
structive surgery have been forthcom- 
ing, particularly in the last decade, to 
meet the technical challenge provided 
by the high rate of local and regional 
recurrence combined with soft-tissue, 
bone, and vascular damage following 
radical radiotherapy for advanced 
tongue cancer. The initial quest for 
nonirradiated well-vascularized tis- 
sue has produced a series of innova- 
tive flaps, including the deltopecto- 
ral,' the forehead, and the temporal- 
is? popularized in the mid-1960s. How- 
ever, the reintroduction, in 1979, of 
the pectoralis major,*’ sternocleido- 
mastoid,® and latissimus dorsi’ flaps, 
specifically for head and neck recon- 
struction, along with their compound 
and free versions,*” has shaped this 
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decade by promoting a one-step recon- 
struction following major glossecto- a 
my. The more recent addition of the - E | 
radial forearm flap, both in its fascio- _ 
cutaneous and composite forms," 
now provides the current head and — 
neck surgeon with sufficient alterna- 
tives to dispel his previous hesitancy — 
concerning indicated major ablation — 
in the patient receiving radiation — 
treatment. Nevertheless, critical re- 
view of contemporary series still doc- — 
uments significant functional and cos- 
metic complications relating more to — 
the quality of the reconstruction than — 
to the degree of resection.” Despite — 
the suggestion of a quicker convales- _ ~~ 
cence and an improved functional — a 
rehabilitation,’ data indicating en- — 
hanced survival have not been consis- _ 
tent." 4 if 

To evaluate the impact of the E = 
sequential introduction of new recon- 
structive techniques to our own multi- 
disciplinary unit, we reviewed hai = 
management of our most recent series 
of patients in whom the repair of the — fe 
defect left by major glossectomy _ E 
required the use of some form of 
regional or distant tissue. 



























PATIENTS AND METHODS 

A combined retrospective and prospec- _ 
tive study was carried out in 355 patients 
who were referred to the Royal Marsden ~ 
Hospital (London and Surrey, England) — 
Head and Neck Unit with primary, residu- 
al, or recurrent squamous cell carcinoma of 
the tongue between 1975 and 1987. One 
hundred fifty-seven of these patients were © 
managed solely with radiotherapy and/or 
chemotherapy, with surgery being used 
only as a diagnostic tool, while the other 
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198 patients eventually required some type | 


of formal surgical resection. In 117 
patients in this latter group, repair of the 
defect following tumor ablation was feasi- 


= ble by either primary closure or by using 


intraoral tissue (tongue flaps, mucosal 
flaps, etc). The remaining 81 Patients (62 
men and 19 women; mean age,53 years; age 
range, 27 to 74 years), howeyer, presented 
to the Royal Marsden Hospital with suffi- 
cient tumor load that regional or distant 
tissue was required to achieve a functional 
repair following major glossectomy. A 
review of this latter group undergoing 
major glossectomy and reconstruction 
(MGR) constitutes the basis of this study. 
Pertinent data were collected from patient 
charts, at follow-up visits, and from the 
Royal Marsden and South Thames Cancer 
Registries. Postoperative convalescence, 
speech, and diet were evaluated by the 
head nurse and speech therapist and the 
information gathered was entered onto the 
Royal Marsden Head and Neck Data Pro- 


= gram. Survival data were analyzed using a 


log rank analysis. Life tables were con- 
structed using the Kaplan-Meier method. 


CLINICAL RESULTS 


Thirty-seven of these 81 patients 
were referred for salvage following an 
unsuccessful initial therapeutic at- 
tempt. This consisted of radiotherapy 
in 23 patients, radiotherapy and abla- 

tive surgery in ten patients, or sur- 
_ gery alone in four patients. Of the 
remaining 44 patients who were 


4 = referred at first. diagnosis, 33 were 


selected to receive either radiotherapy 
only or radiotherapy and chemothera- 


= py in an initial attempt to control 


their tumor. Thus, only 11 (13%) of 
these 81 patients underwent MGR as a 
primary therapeutic effort while for 
the remaining 70 patients, MGR was 





Donor Site 
Used for No. of 
Reconstruction Patients Partial 


Deltopectoral 4 ma 
Forehead 13 
1 seb 


Temporalis 


Sternocleido- 
mastoid 


Pectoralis major 
Latissimus dorsi 
Radial forearm 


*Three involving anterior arch. 
tThree aiveolectomies. 

One involving anterior arch. 
§Direct tumor extension in five. 
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considered as a salvage procedure fol- 


lowing failed radiotherapy and/or 
surgery. 3 

Sixty-eight percent (55/81) of the 
patients undergoing MGR had tumors 
that were clinically greater than 4 cm 
and 43% (35/81) had positive lymph 
nodes. There were 11 patients with 
stage I or II (T1, T2, and NO) cancer 
while the remaining 70 had either 
stage III or IV. Fifty-three percent 
(43/81) of these tumors were limited 
to the anterior two thirds of the 
tongue, 20% (16/81) to the posterior 
third, while in the remaining patients 
both areas were involved. The tumor 
was confined to the tongue in 43% 
(35/81) of these patients while inthe 
remaining 57% (46/81) there was evi- 
dence of extension to other areas, 
including the floor of the mouth, alve- 
olar ridge, tonsillar area, vallecula, 
extrinsic muscles of the tongue, soft 
tissues of the neck, and larynx. 

Eighty-one reconstructive proce- 
dures involving eight distant donor 
sites were used to reconstruct the oral 


T x . ia > ee Seep er Le 
. 3 oe i ge eee 


and oropharyngeal defects following 
major ablative surgery (Tables 1 and 
2). An additional six deltopectoral 
flaps were raised to provide coverage 
following loss of neck skin due to 
either direct tumor involvement or 
severe radiation damage. This series 
includes two pectoralis major and two 
latissimus dorsi flaps that were ini- 
tially raised as pedicled units but were 
finally inserted as free flaps because 
of vascular compromise. Eighty-four 
percent (68/81) of the initial recon- 
structive procedures healed success- 
fully. There were four marginal fail- 
ures, defined as partial dehiscence, 
fistulization, or partial loss of the 
imported tissue that eventually 
healed spontaneously. Three of these 
four marginal failures followed prior 
radiotherapy (Table 3). Major recon- 
structive failure, defined as sufficient 
necrosis to result either in the 
patient’s early death or that required 
an alternative flap, occurred in 13 
patients, 12 following prior radiother- 
apy. Eleven of these patients were 


ET 


Table 2.—Concomitant Ablative Surgery at Time of Reconstruction 


Tongue 
a y eO©«jwoa—woa—a—— 23.299 (-— ——_—--« oO ~~ 
Hemiglossectomy Subtotal Total 


Table 1.—Description of Reconstructive Procedures Following Major Glossectomy 


Donor Site No. of patients i Description 


Skin 2 Split-thickness and 1 full-thickness skin graft 











3 
1 
1 
23 





Temporalis 1 Pedicled muscle and split-thickness skin graft 
Sternomastoid 1 Pedicled myocutaneous 


19 Pedicled myocutaneous, 2 pedicled 
osteomyocutaneous, 1 free myocutaneous, 
and 1 free osteomyocutaneous 


20 Pedicled myocutaneous, 1 pedicled 
osteomyocutaneous, and 2 free 
myocutaneous 


13 13 Free fasciocutanéous 


Pectoralis major 


Latissimus dorsi 23 







Radial forearm 








Local Ablative Procedures 


Mandible Laryngectomies 


Neck nooo 


Split Marginal Segmental Dissections Concomitant Delayed 


3 APP 1 rr aap 3 4 1 Dia 
5 5 2 1 1 7 12 1 oe 
1 whe FE ane iat 1 1 ET ER 





Glossectomy—Keyserlingk et al 


SLO E eT ey Pee Te 
successfully managed with an alter- 
native replacement flap, including one 
patient whese eroded carotid artery 
was successfully ligated. The remain- 
ing two patients with carotid blow- 
outs died of massive hemorrhage in 
the early postoperative phase (ia 
ble 4). 

Current survival data reveal that 
six patients died within three months 
of their MGR, two of them from hem- 
orrhage due to carotid blowouts, two 


as ua 


from a rapidly expanding residual 
tumor load, and two from cardiorespi- 
ratory complications. An additional 
11 patients failed to achieve an initial 
disease-free interval and had proved 
residual tumor within three months 
of their initial reconstructive proce- 
dure. Subsequent local-regional dis- 
ease was documented in 56 patients. 
Six of these had further ablative sur- 
gery requiring a second reconstructive 
procedure (Table 5). Three patients 


Table 3.—Margiral perua of Reconstructive Procedures After Major Glosseetomy 


Concomitant Ablative 
Procedures 
a 

Tongue 


Hemiglossectomy 


Tumor 
TN* Site 


T3, NO Anterior 


Type of Prior 

Reconstruction Radiotherapy 

Deltopectoral External + 
interstitial 

Pedicled 

sterno- 

cleidomastom 

myocutaneous 
Pedicled tatissrmus External + 

dorsi 

myocutanecous 


Radial forearm 


T3, NO Anterior 


T3, N+ Anterior 
and 


Interstitial T2, NO Anterior 


and floor 


Mandible 
None 


Comments 
Dehiscence-fistula 


and floor 


Hemiglossectomy None 60% Skin loss 


Total None Dehiscence 


posterior 


Hemiglossectomy None Dehiscence 


and floor 





* TN indicates tumor size and nodal status; N+, positive nodes. 


K 
Type of Prior 
Reconstruction Radiotherapy TN 
Deltopectoral External and T3, N+ 
interstitial 
Forehead External T4, N+ 
Forehead External T3, NO 
Pedicled pectoralis major External T4, N+ 
myocutaneous 
Pedicled pectoraiis major External 
myocutaneous 
Free pectoralisemajor External 
bo osteomyocutaneous 


(rib) 

Pedicied pectorailis major External 
osteomyocutameous 
(rib) 

Free latissimus dorsi 
myocutaneous 

Pedicled latissimus dorsi 

- myocutaneouS 


T3, N+ 


External T3, N+ 


External T3, N+ 


Radial forearm FC Nil T3, N+ 


Radial forearm F© External T3, N+ 


External T2, NO 


| Radial forearm FC 


Radial forearm FC External T3, NO 


Table 4.—Major Failures of peconsyuctive Procedures After Major Glossectomy * a 


Concomitant Ablative 
Procedures 
———————S 

Tongue Mandible 


Hemiglossectomy 


Tumor Site 
Anterior and 
floor 
Anterior and 
floor 
Anterior and 
floor 
Posterior and 
larynx 


Hemiglossectomy Segmental 


Subtotal Nil 


Total and 
laryngectomy 


Hemiglossectomy 
and 
laryngectomy 


Total 


Posterior and 
tonsil 


Segmental 
‘anterior arch) 


Anterior and 
posterior 


Subtotal Segmental 


‘anterior arch) 


Anterior and 

posterior 
Anterior and Subtotal 
floor 


Anterior, 
posterior, 
and floor 

Anterior and 
floor 

Anterior and 
floor 


Posterior 


Segmental 


Total and 
laryngectomy 


Hemiglossectomy 
Hemiglossectomy 
Subtotal 


Anterior Hemiglossectomy 





“TN indicates ‘umor size and nodael status; N+, positive nodes; and-FC, fasciocutaneous. 


~ 


Arch Otolaryneel Head Neck Surg—Vol 115, March 1989 





_ Vascular 







developed distant metastases and one 
developed a second primary tumor. — 
Current survival studies reveal that E 
51 (63%) of the patients undergoing 
MGR have died as a result of their 
tongue tumor, with 75% of the deaths 3 
occurring within the first 24 months. 
Twenty-two patients were disease 
free with half of these now beyond 24 T 
months. 


COMMENT 


In the decade prior to our review, 
ample laboratory and clinical data — 
appeared to support the use of preop- _ 
erative radiotherapy with advanced 
tongue cancer.’*'® This established — 
sequence at other centers” permeated 
our own series in which over 80% of 
our patients had had either a radical — 
or a planned preoperative radiation 
dose. Increasing doses of radiation 
were linked to the prohibitive, often 
immediate postoperative complica- — 
tion rate, reported in as high as 75% 
of the patients receiving high-dose 
preoperative radiotherapy." Fifteen 
(88%) of our 17 patients who sus- 


Replacement Flap 
Contralateral deltopectoral 


Comments 
Dehiscence-fistula 


Radionecrosis, 
carotid blowout 


Dehiscence-fistula 


Nil, died of hemorrhage 
Deltopectoral 


Contralateral pedicled 
pectoralis major 
myocutaneous 

Contralateral pedicled 
pectoralis major 
myocutaneous 

Forehead and 
contralateral pedicled 
pectoralis major 
myocutaneous 


Forehead and iliac bone 


Dehiscence-fistula 


Dehiscence-fistula, 
carotid blowout 


Vascular 
compromise 


Vascular 
compromise 

Hematoma Pedicled pectoralis major 
myocutaneous 

Pedicled pectoralis major 
myocutaneous ; 


Vascular 
compromise 
Vascular Forehead 
`- compromise 

Vascular 
compromise 


Forehead 


Pedicled latissimus dorsi 
compromise myocutaneous 

Dehiscence-fistula, Nil, died of hemorrhage 
carotid blowout 3 i 
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= reconstructive failure received prior 
= radical doses of radiation, both to the 
primary site and to the nodal areas. 
TEME ' AS 
_ During the second half of our review, 
prospective controlled studies chal- 
= lenged this tradition and proposed 
= that postoperative radiation therapy 
= was just as effective, permitted pre- 
cise histologic staging, and was, in 
= some cases, associated with a dramat- 
ie decrease in postoperative morbidi- 
= ty.*° This shift of interest toward a 
= primarily surgical approach gradually 
| _ became apparent in our own series 
= insofar as half of the patients who 
were referred for MGR without prior 
_ radiotherapy were confined to the last 
= 18 months of our 12-year survey. 
= Because of the technical limitations of 
= surgical resection, there is still valid 
sts - support for choosing radiotherapy as 
= an effective and attractive primary 
~ therapeutic modality, particularly in 
= patients with advanced base-of-the- 
_ tongue cancer.” However, the recur- 
= rence rate associated with this 
= approach has been a stimulus for the 
sequential introduction of a number 
of increasingly sophisticated recon- 
= structive procedures, with the final 
_ choice depending both on the patient’s 
_ requirements and on the surgeon’s 
_ preference and experience and thus 
_ varying from center to center”* (Ta- 
ple 6). 
Our own experience demonstrates 
_ the serial incorporation of these new 
= procedures to our repertoire as they 
_ added versatility and promised supe- 
= rior functional and cosmetic results 
over the previously favored one (Fig 
= 1). Neither the deltopectoral nor the 
2 forehead flap still constitutes the 
_ first-choice option for repair follow- 
ing glossectomy. Both, however, were 
used in the successful replacement of 
= six of the 13 totally failed initial 
reconstructive procedures. The fore- 
head flap’s reliable vascularity can be 
_ protected by removing both the coro- 
noid process of the mandible and part 
_ of the temporalis muscle prior to its 
introduction into the oropharynx 
= beneath the zygomatic arch. 
= Owr initial enthusiasm for the pec- 
= toralis major flap using an elliptical 
_ inframammary skin paddle” rapidly 
E waned after four patients developed 
= total necrosis that required replace- 
= ment flaps. Other centers have re- 
= ported similar complication rates, 










































Site of Primary 
Tongue Tumor 


Anterior Skin 


Anterior and floor DP (failed) 
Contralateral DP 





First Reconstructive 
Procedure(s) 





Subsequent Reconstructive 
Procedure(s) 
Nasolabial 
Pedicled pectoralis major 
(MC) 1981 
Pedicled latissimus dorsi and 





_ Anterior 
Anterior and posterior 












Latissimus dorsi (MC) 
Pedicied latissimus dorsi and rib 


rib 1984 
Forehead 
Free iliac 

osteomyocutaneous: failed; 

replaced by pedicled 
pectoralis major and rib 











Posterior Radia! forearm Pedicled latissimus dorsi (MC) 


Posterior and tonsil Radia’ forearm 


*DP indicates deltopectoral; MC, myocutaneous. 


Pedicled latissimus dorsi (MC) 


Table 6.—Contemporary Use of Reconstructive Procedures Following Major Glossectomy 


No. of 

Source, y (City) Cases Skin 
Effron et al,2* 1981 

(Pittsburgh) 
Harrison,2° 1983 

(London) 
Vila et al,24 1983 

(Tenerife, Spain) 
Krespi and Sisson,2° 

1983 (Chicago) 
Biller et al,2® 1983 

(New York) 
Rodriguez et al,2” 1985 

(Paris) 
Gehanno et al,2® 1985 

(Paris) 


Donor Site” 





EA 22 (4)t 4 


* DP indicates deltopectoral; FH, forehead; PM, pectoralis major; TP, trapezius; and LD, latissimus dorsi. 
tNumbers in parentheses indicate osteomyocutaneous. 


particularly when raised as an osteo- 
myocutaneous unit.” Its unreliability 
in our hands might be partially re- 
lated to its controversial arterial and 
cutaneous perfusion and the uncer- 
tain contribution of the lateral tho- 
racic artery.» In addition, its bulki- 
ness and donor site disfigurement, 
particularly in the female patient, a 
rapidly increasing constituency of 
tongue cancer series,’ have been 
responsible for its replacement by the 
latissimus dorsi flap as our favored 
primary reconstructive option. 

The technical details involved with 
raising the latissimus dorsi flap have 
been well described elsewhere” and 
are summarily illustrated m Figs 2 
through 6. It has reliably furnished 
ample muscle bulk and skin to meet 
our reconstructive requirements in a 
number of different areas, providing a 
mean cutaneous surface of 96 cm’. We 
have used it on 49 occasions, specifi- 
cally for oral or oropharyngeal recon- 
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struction, 23 of these following major 
glossectomy. In the latter instances, 
its size has been tapered down to 
repair a mean maximum diameter 
defect size of 7.4 cm. With plentiful 
large perforating vessels,” it provides 
the option of using a small skin paddle 
with a decreased muscle bulk, provid- 
ing that the cutaneous area overlies 
the vascular pedicle. On the other 
hand, when bulk or protection of neck 
vessels is required, the major part of 
the muscle can be taken. Its insertion 
into the humerus can be divided to 
allow more freedom of its vascular 
pedicle. The flap is then brought ante- 
rior to the axilla and superficial to the 
clavicle through a generous tunnel 
created through the clavicular head of 
the pectoralis major muscle. Excess 
skin must be trimmed prior to inset- 
ting to avoid the tendency toward a 
concave depressed and nonfunctional 
floor of the mouth that leads to pool- 
ing of saliva and debris and promotes 
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197 1979 1983 


Fig 1.— Evolution in choice of flaps used for reconstruction following major glossectomy. MF indicates major failure requiring 


replacement flep. 


t 


Fig 2.—Patient positioned for raising of latissimus dorsi flap while 


avoiding overextension of arm. 


oral incontinence and aspiration. A 
complementary alveolectomy can be 
performed to facilitate leveling of the 
cutaneous paddle within the mouth 
and suturing of its margins to the oral 
mucosa, particularly if there is only a 
flimsy amount of residual mucoper- 
iosteum remaining on the lingual 
plate of the mandible. The donor site 
was closed primarily in all but one 

















1983 1975 1979 1983 1975 


Year 


patient in whom prolonged wound 
care was required following skin 
grafting. Its main disadvantage is 
that the patients must be turned from 
their prone position to raise the flap, 
thus prolonging the operating time. 
This, however, can be minimized with 
a well-established protocol that 
includes the safe extension of the arm 
to avoid the previously reported neu- 
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Latissimus fe $ 
Dorsi 





1979 


Fig 3.—Raising of latissimus dorsi myocutaneous unit. 





ES 
1983 





"1975 1983 





1979 


ropraxia™”; this complication has not — 
been encountered in our series. 

The advent of the free radial fore- 
arm flap has provided the opportunity 
to precisely tailor the requirements of- 
mucosal loss to the provision of skin 
replacement, particularly when the 
bulk and vascular coverage provided 
by a myocutaneous flap are not 
required. The skin is readily adapt- 
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Fig 5.—Passage of pedicled myocutaneous flap anterior to axilla 
through tumnel in clavicular head of pectoralis major muscle. 





Fig 7.—Radial forearm flap following hemiglossectomy with residual 
bulk. 


instances when more reliable and less 

complex flaps are inappropriate. 
While current oncologic principles 

dictate aggressive soft-tissue resec- 


5 

A 

hr 

S 

3 Fig 6.—Following wide apron incision and pull-through resection, 
o pedicled muscle is used to drape neck while skin paddle will be tailored 
a to intraoral defect. 

k 

' 

A able, small islands can be used, and 

= there is little subcutaneous fat, all 

= promoting optimal tongue dexterity 

W for those patients with some residual 

IN 


tongue bulk and function (Fig 7). Pro- 
vided immobilization is adequate and 
= the tissues are not allowed to dry, the 
-delay in the healing of the donor site 
4 is not unacceptable. Despite its obvi- 


v= 


5 ous advantages, there have been four 
4 instances of major failure reempha- 
É. sizing the risk factors involved with 
~ all free flaps, particularly in the 
heavily irradiated and elderly popula- 
tion.* We thus limit its use to 





tion,” mandibular conservatien is 
supported, particularly in heavily 
irradiated patients such as ours“ We 
have found that pedicled myccuta- 
neous flaps provide sufficient bulk to 
compensate for initial structural loss 
or shift induced by a lateral mandibu- 
lectomy, performed in 30 of our 
patients. Reconstructing a resected 
anterior arch, however, is vital and 
three pectoralis major and one latissi- 
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mus dorsi compound osteomyocuta- 
neous flaps were destined to accom- 
plish this in four patients who had 
required subtotal mandibulectomies. 
Unfortunately, two of these failed. 
The wide-based apron incision (Fig 5), 
using a pull-through technique and 
either a rim* or a marginal mandibu- 
lectomy when required, provides ade- 
quate tumor clearance in most pa- 
tients while preserving mandibular 
support. 

While we have also adopted the 
current trend toward laryngeal con- 
servation,” ten of our patients re- 
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interval Between MGR and Following Factors, d (Range) 
N 



















Noncufted Initiation Removal Discharge 
Type of No. of Tracheostomy of Oral of Feeding From 
Reconstruction Patientst Tube Decannulation Intake Tube Hospital 
Pectoralis major 12 3.7 (1-17) 11 (6-22) 9 (5-21) 20.1 (11-45) 28.1 (17-62) 








Latissimus dorsi 15 4.8 (2-20) 13.8 (5-27) 10.5 (6-24) 27.2 (7-54) 24.4 (15-59) 


Radial forearm 6 3.6 (1-8) 8.2 (5-12) 7.8 (5-10) 11.8 (8-17) 12(7-22) | 


* Total glossectomy, 13; subtotal, four; hemiglossectomy, 14; and partial, two. 
tThe number of patients eligible for postoperative evaluation. 






Radial Free 
n=6 
(H = 4, P = 2) 


Latissimus Dorsi 
n= 15 
(TG = 11, H = 11, ST = 3) 


Pectoralis Major 
n= 12 
(TG = 2, H = 9, ST = 1) 

Diet 

Feeding tuka 

Liquid 

Soft 

Regular 
Speecht 

Unintelligible 

Functional 

Intelligible 


* Patients with successful reconstructive procedure not requiring laryngectomy and disease free at three 
months after MGR. TG indicates total glossectomy; ST, subtotal; H, hemiglossectomy; and P, partial. 

+Unintelligible indicates grossly defective production rendering speech unintelligible; functional, production 
ss adequate for cammunicatin@overall message; and intelligible, speech output is clear and message is easily 
understood. 
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Fig 8.—Life-table anatysis of 81 patients after major glossectomy and reconstruction. 


quired a simultaneous total laryngec- 
tomy while an additional four 
patients required a delayed laryngec- 
tomy, three because of persistent 
postoperative aspiration. 


The quality of both swallowing and 
speech after MGR is linked to a num- 
ber of other interacting factors 
besides the chosen reconstructive pro- 
cedure and include the patient’s age, 
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preoperative status, motivation, re- 
sidual functional tongue, and concom- 
itant mandibular and laryngeal com- 
petence. Thus, in our attempt to eval- 
uate the optimal rehabilitative impact 
of our recent reconstructive effort in 
the 60 patients who had either a myo- 
cutaneous or radial forearm flap, we 
arbitrarily excluded 27 patients who 
sustained either a marginal or major 
flap failure or who required a laryn- 
gectomy or who did not achieve a 
disease-free survival status at three 
months. While most of those patients 
in the latter two groups were rapidly 
and effectively palliated from their 
usually bulky, ulcerated, and often 
painful tumors, 33 (56%) of the 60 
patients qualified for a closer scrutiny 
of their initial postoperative course as 
well as of their diet and speech reha- 
bilitation. The interval between MGR 
and replacement of the cuffed tra- 
cheostomy tube (inserted postopera- 
tively to protect the airway and usual- 
ly left deflated) by a noncuffed tra- 
cheostomy tube and eventual decan- 
nulation were considered measure- 
ments of early laryngeal competence. 
The time required prior to initiation 
of oral intake and removal of the 
routinely used nasogastric feeding 
tube were considered measurements 
of swallowing rehabilitation (Table 7). 
Both diet and speech were evaluated 
in the same patients at three months 
after MGR (Table 8). Consistent with 
previously reported data,” we noted a 
satisfactory postoperative recovery as 
well as speech and swallowing reha- 
bilitation, particularly in the latissi- 
mus dorsi group, where 14 of the 15 
evaluated patients had undergone a 
near-total glossectomy. 

Part of the dismal survival of our 
patients (Fig 8) is related to the 
aggressive local and regional nature 


of this tumor. There are no real ana- 


tomic boundaries within the tongue 
capable of confining this tumor within 
an already small entity. The legiti- 
mate desire to preserve as much func- 
tional tongue as the first negative 
frozen section permits does not take 
into account the small skip deposits of 
tumor nor the inherent unreliability 
of frozen section interpretation in 
highly irradiated tissue.* Consistent 
with other series,” final histologic 
review of our resected specimens 
revealed positive margins in ten of our 
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patients, eight of whom had had prior 
radiotherapy. Despite additional post- 
operative radiotherapy given to three 
of these patients, all ten died after a 
mean survival of 18.7 months (range, 
six to 64 months). This has led to the 
recent suggestion that reconstruction 
might best be delayed until definitive 
pathologic evaluation is available.“ 
The increasing trend toward avoiding 
radical preoperative radiotherapy 
might eventually be of benefit in help- 
ing to better define the tumor bound- 
aries. Survival data must also take 
into account the extensive nodal 
spread in these patients, considered 
the single most important determi- 
nant for survival.® Thirty-six of our 
patients had histologically proved cer- 
vical lymph nodes, 21 despite preoper- 
ative nodal radiotherapy. Transcapsu- 
lar spread was found in 20 patients 
and the mean survival in this latter 
group was 14.8 months (range, three 
to 28 months). 

Earlier diagnosis and a more suc- 
cessful initial therapeutic result 
should decrease the number of pa- 
tients who require MGR and will thus 
obviously have the greatest impact on 
survival. Until such time, however, 
the unfortunate patient with ad- 
vanced, often recurrent, tongue cancer 
can expect, according to our data, at 
least a 50% chance of obtaining a 
disease-free status of three months 
with an adequate diet and speech 
rehabilitation after a prompt postop- 
erative course. Most of the advantages 
for the remaining patients will be 
limited to effective short-term pallia- 
tion. If the progress of the last decade 
continues, the improvement in the 
quality of survival might also trans- 
late into duration of survival. 


Helen Roberts, RN, Allison Glover, RN, and 
Ann Christopherson, speech therapist, of the 
Royal Marsden Hospital provided assistance in 
obtaining some of the clinical information used 
in this study. Catherine Kerr, administrative 
secretary, Helena Kisilevsky, speech pathologist, 
and William Papanastasiou, MD, FRCSC, plastic 
surgeon, of the Head and Neck Unit of St Mary’s 
Hospital, a McGill University teaching hospital, 
provided assistance in preparing and correcting 
this manuscript. 
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The Internal Oblique-Iliac Crest 
Osseomyocutaneous Free Flap in 


Oromandibular Reconstruction 


Report of 20 Cases 


Mark L. Urken, MD; Carlin Vickery, MD; Hubert Weinberg, MD; 
Daniel Buchbmder, DMB; William Lawson, MD, DDS; Hugh F. Biller, MD 


@ Microvascular free tissue transfer 
techniques using composite flaps are the 
most reliable method for the combined 
bone and seft-tissue reconstitution of 
oromandibular defects. Functional oro- 
mandibular reconstruction requires that 
maximum tongue mobility be achieved 
along with dental prosthetic rehabilita- 
tion. The internal oblique-iliac crest 
osseomyocutaneous microvascular free 
flap was used in 20 patients for oroman- 
dibular recemstruction. The internal 
oblique muscie, based on the ascending 
branches of the deep circumflex iliac 
artery and vein, was used to resurface 


jy aed va free tissue transfer 
techniques have evolved into 
the most reliable method for reconsti- 
tution of the mancible after trauma 
or oncologic ablative surgery. The 
ability to transfer well-vascularized 
bone, achieve union, resist infection 
from oral contamination, and survive 
in the poor recipient bed resulting 
from previous radiation therapy has 
led to success rates greater than 90% 
in recent large series. However, the 
factors that have been considered as 
the end point of success must now be 
examined more cleely. The transfer 
of well-vascularized bone is enly one 
portion of the final equation, which 
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mucosal defects of the oral cavity and 
pharynx. The iliac bone, because of its 
length, width, and natural contour, is the 
best source of vascularized bone for man- 
dibular reconstruction. The improved 
soft-tissue component of this composite 
flap markedly improved the functional 
results. Reconstruction failed in one 
patient. Eleven patients underwent dental 
rehabilitation with either a tissue-borne or 
osseointegrated implant-—borne denture. 
Follow-up of longer than one year showed 
minimal donor site morbidity. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:339-349) 


must take into account deglutition, 
masticatory function, dental rehabili- 
tation, oral hygiene, and intelligibility 
of speech. The quality of the soft- 
tissue reconstruction in the oral cavi- 
ty takes on even greater importance 
when considering these functional 
measures. Total oral rehabilitation is 
dependent on the creation of buccal 
and lingual sulci, a freely mobile 
tongue, and thin, adherent, well-vas- 
cularized tissue over the neomandible 
to accommodate a stable prosthesis. 
Among the potential donor sites for 
free vascularized bone for use in man- 
dibular reconstruction, the iliac crest 
stands out because of its width, 
length, and natural contour. It is also 
well suited to a simultaneous, two- 
team approach for head amd neck 
reconstruction. The usefulness of the 
iliac crest osseocutaneous flap, as 
described by Taylor et al,*° has been 
limited by the bulk, immobility, and 
tenuous vascularity of the soft-tissue 
component. Ramasastry et alí used 
the internal oblique free muscle flap, 
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based on the ascending branch of the 
deep circumflex iliac artery, for 
extremity reconstruction. We modi- 
fied this flap for oromandibular 
reconstruction. A description of the 
technique, the results, and the compli- 
cations of its use in 20 patients are 
presented. We believe that the inter- 
nal oblique-iliac crest osseomyocuta- 


neous flap offers the greatest chance 
for successful functional rehabilita- — 


tion of the oral cavity. 


TECHNIQUE 
Flap Harvesting 


The internal oblique-iliac crest flap is 
harvested with the patient in the supine 
position and thus is conducive to a two- 
team approach. The ability to raise the flap 
while the ablative team is performing the 
resection has significantly reduced the 
total time for the operative procedure. An 
elliptical skin flap is outlined over the iliac 
crest centered along the axis of a line 
drawn from the anterosuperior iliac spine 
(ASIS) to the inferior border of the scapula 
(Fig 1). The size of the flap is dependent on 
the requirements of the ablative defect. 
However, to ensure the viability of the skin 
paddle, it is essential to design a flap large 
enough to incorporate the major musculo- 
cutaneous perforators exiting through the 
external oblique muscle along the inner 
aspect of the iliac crest. Taylor’ reported 
that in most cases these perforators arise 
up to 8 cm lateral to the ASIS and within 
2.5 cm above the crest. The largest perfora- 
tor is the terminal branch of the deep 
circumflex iliac artery (DCIA), which usu- 
ally arises 6 to 8 em posterior to the 
ASIS. 

Extension of the skin incision medially 
to the femoral vessels and laterally toward 
the scapula permits easier exposure for 
harvesting of the internal oblique muscle 
(Fig 1). 
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= Fig 1.—Elliptical skin paddle outlined over iliac crest along axis 
= extending from anterosuperior iliac spine to inferior scapular border. 
Skin incision is extended medially and laterally, as shown, to facilitate 
-exposure of internal oblique. 


After elevation of the skin paddle to 


= within 3 cm of the inner table of the iliac 
crest, an incision is made through the 


external oblique muscle in the direction of 


its fibers. A 3-cm cuff of external oblique 
_ muscle and aponeurosis attached to the 


iliac crest is preserved. To obtain exposure 


of the full extent of the internal oblique 


muscle, the external oblique muscle and 


= overlying skin are elevated as a unit in the 


plane superficial to the internal oblique 


muscle from the midaxillary line to the 


-~ rectus sheath and from the costal margin 


ee ie pee 


to the iliac crest and inguinal ligament 


(Fig 2). Incisions are then made through 
the internal oblique muscle along its medi- 


al, lateral, and superior margins outlined 
above. The internal oblique muscle is ele- 
vated off the transversus abdominis mus- 


= cle and aponeurosis, leaving it pedicled to 


the iliac crest inferiorly. The ascending 


= branch of the DCIA is identified and pre- 


E Pe 








served on the undersurface of the internal 
oblique muscle. That branch is traced 
medially and inferiorly as it courses 
through the transversus abdominis to its 
junction with the DCIA and deep circum- 
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Fig 2.—With skin-external oblique fiap elevated, internal oblique is 
incised in midaxillary line, along costal margin and along rectus sheath. 
As internal oblique muscle is elevated off transversus abdominis, 


ascending branch of deep circumflex iliac artery is identified and 


preserved. 


flex iliac vein (DCIV), which are in turn 
isolated back to their origin from the 
external iliac vessels. The transversus 
abdominis is incised from the midaxillary 
line to the reetus sheath, with preservation 
of a 3-cm cuff attached to the inner cortex 
of the iliac crest. After retraction of the 
preperitonea! fat, exposure of the iliacus 
muscle is obtained. 

Measurements from the resected seg- 
ment of the mandible are used to prepare 
an acrylic model intraoperatively that 
assists in marking the bone cuts and con- 
touring the graft. The nutrient blood sup- 
ply to the iliac crest courses along its 
medial aspect, and therefore a bieortical or 
unicortical segment of bone may be har- 
vested. If the former is chosen, the tensor 
fascia lata, sartorius, and gluteus muscles 
are detached from the outer cortex of the 
iliac crest. When a unicortical bone graft is 
harvested, these muscular attachments are 
preserved while a sagittal esteotomy 
through the iliac crest is performed. 

Exposure of the inner table of the iliac 
crest is achieved by incising the iliacus 
muscle while preserving the inner perios- 
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teum. A 2-cem cuff of iliacus is left attached 
to the bone to protect the deep-circumflex 
iliac vessels. With the contents of the 
peritoneal cavity retracted, bone cuts are 
then made according to the dimensions of 
the resected specimen. The flap is now 
isolated on its vascular pedicle. It consists 
of the segment of bone, the skin paddle, the 
internal oblique muscle, and cuffs of the 
external oblique, transversus abdominis, 
and iliacus muscles (Fig 3). 

Further bone contouring, including 
osteotomies as needed, may be performed 
while the flap is being perfused in the 
groin before transection of the DCIA and 
DCIV. When the recipient bed and the 
recipient vessels are prepared, the pedicle 
is ligated and the flap transferred. 


Donor Site Closure 


Donor site closure is performed by 
approximating the transversus abdominis 
and transversalis fascia to the iliacus mus- 
cle and the inguinal ligament. This inner 
layer of closure may be reinforced by dril- 
ling holes in the iliac crest and directly 
approximating the muscle to the bone 
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Fig 3.—Interna! oblique-iliac crest osseomyocutaneous free flap after 
harvesting consists of unicortica! or bicortical segment of bone (A), skin 
paddle (B), internal oblique muscle (C), and cuffs of external oblique 
(D), transversus abdominis (E), and iliacus (F). Nutrient blood supply to 
flap is from de=p circumflex vessels (G). Ascending branch to internal 
oblique and museulocutaneous perforators to skin are also shown. 
Backcut has been made in internal oblique muscle to isolate it further 


Fig 4.—Donor site is closed by suturing transversus abdominis muscle 
layer to iliacus muscle. Second layer of closure is carried out by 
approximating external oblique muscle and fascia to tensor fascia lata 
and gluteus muscles. Subcutaneous tissues and skin are closed in 
layers. 


on its dominant-vascular pedicle. 


framework. In select cases where this 
inner layer is inadequate, a pieee of syn- 
thetic mesh is sutured so as to bolster the 
closure. The second layer of closure is 
obtained by approximating the external 
oblique musele and fascia to the tensor 
fascia lata andyluteus medius muscles and 
fascia. The skin and subcutaneous tissue 
are closed in layers (Fig 4). 


Insetting of Flap 


The major designs for using the ipsilat- 
eral and contralateral iliac crest in man- 
dibular reconstruction have been described 
by Taylor.’ The three-dimensional configu- 
ration of the ipsilateral hip allows creation 
of the angle of the neomandible from the 
ASIS. In this situation, the crest of the 
iliac bone fomms the inferior aspect of the 
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neomandible and the DCIA and DCIV exit 
from the inner aspect of its angle. The 
ramus and condyle of the mandible can be 
fashioned by extending the bone graft infe- 
riorly to include the anteroinferior iliac 
spine. 

The contralateral hip may be used as 
dictated by previous abdominal surgery or 
the need to anastomose to recipient vessels 
in the contralateral neck. 

The internal oblique muscle is attached 
along the inferolingual aspect af the neo- 
mandible. In 80% of the cases the internal 
oblique muscle is supplied by a single, 
dominant ascending branch, while in the 
remaining cases there are multiple, small- 
er ascending branches.*® As a result, the 
muscle can be positioned with the freedom 
afforded by an axial pattern fap. Back 
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cuts can be made in the muscle so as to 
isolate it further on its vascular pedicle 
(Fig 3). The muscle is transposed over the 
alveolar ridge of the neomandible, covering 
both the lingual and buccal surfaces as 
well as the rigid fixation plate (Fig 5). The 
muscle can be positioned to resurface 
defects of the lateral and posterior pharyn- 
geal walls from the nasopharynx to the 
hypopharynx. A split-thickness skin graft 
is affixed to the internal oblique muscle 
and secured by two sets of bolsters, one on 
either side of the alveolar ridge. The skin 
graft is sutured medially to the cut edge of 
the tongue or floor of mouth mucosa as 
dictated by the resection. The degree of 
redundancy of the graft determines the 
depth of the buccal and lingual sulci. 

The skin paddle is attached to the infe- 
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Fig 5.—Design of internal oblique-iliac crest osseomyocutaneous flap 
harvested from right hip for reconstruction of right hemimandible. 
Unicortical bone graft is shown, with deep circumflex iliac vessels 
exiting from lingual aspect of angle. Internal oblique muscle is attached 
along inferolingual aspect of neomandible and is transposed over 
alveolar ridge and ramus. Skin paddle, attached by subcutaneous 
mesentery, hangs dependently in neck. 





Fig 6.—Coronal section through oral cavity after insetting of flap. Bone 
fixation is achieved with stainless-steel plate. Transposed internal 
oblique muscle (A) covers neomandible. Split-thickness skin graft (B) is 
used to cever internal oblique muscle and is sutured to floor of mouth or 
cut margin of tongue (C) as well as to buccal mucosa (D). Two sets of 
bolsters are used to secure skin graft and to recreate buccal and 
lingual sulci. Skin paddle (E) may be sewn into cutaneous defects of 
neck or cheek or one of suture lines to function as external skin 


rolingual aspect of the neomandible by its 
subcutaneous pedicle, through which ‘run 
the musculocutaneous perforators. The 
skin can be sutured to cutaneous defects 
created by the resection extending from 
the zygoma to the midneck. When there is 
no external defect, the skin paddle is used 
as an external monitor and sewn into a 
suture line in the neck (Figs 5 and 6). 


PATIENTS AND METHODS 


Twenty patients ranging in age from 36 
to 69 years, with a mean age of 56 years, 
have been treated with this technique 
(Table 1). Fourteen of the patients were 
male and six were female. Nineteen 
patients were treated for squamous cell 
cancer and one for adenoid cystic carcino- 
ma of the sublingual gland. Nineteen of the 
reconstructions were performed after par- 
tial mandibulectomy for direct tumor 
involvement, while one patient underwent 
mandibular débridement for extensive 


monitor. 


osteoradionecrosis. Eighteen of the 
reconstructions were performed at the 
time of mandibular resection. Im the two 
delayed cases, the oral cavity was vio- 
lated to release the tongue from the buc- 
cal mucosa. 

Five of the patients had received previ- 
ous radiation therapy to the neck and 
primary site. Four patients had external 
cutaneous defects after tumor ablation 
that were resurfaced with the skin paddle. 
These defects extended from the level of 
the zygomatic arch to the lower part of the 
neck. In the remaining cases, the skin 
paddle was used as a monitor and placed in 
one of the suture lines in the neck. 

The ipsilateral hip was used in 18 
patients and the contralateral in two. The 
reasons for using the opposite hip were to 
bring the donor vessels closer to the mid- 
line so as to use recipient vessels in the 
contralateral virgin part of the neck and 
two avoid harvesting the internal oblique 
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on the side of previous abdominal surgery. 
Previous inguinal hernia repair was also 
considered grounds for using the opposite 
hip. 

The extent of mandibular reconstruction 
is demonstrated in Fig 7. A bicortical bone 
graft was harvested in 13 patients and a 
unicortical graft in the remaining seven. 
Bone fixation was obtained in all cases 
with the use of a three-dimensional, bend- 
able, stainless-steel reconstruction plate. 
Intermaxillary fixation was used only in 
those patients in whom reconstruction of 
the condyle was necessary. In addition, a 
segment of tensor fascia lata was har- 
vested and left attached to the lateral 
border of the crest to approximate it to the 
masseter muscle to assist in postoperative 
masticatory function. 

Three representative cases are presented 
with perioperative photographs demon- 
strating different aspects of the procedure 
(Figs 8 through 26). 
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Table 1.—Mandibular Reconstruction With Internal Oblique-lliac Crest Osseomyocutaneous Free Flap * | 


Patient, 
Age, y/ Sex Tumor 
1/63 2M T4, N3, MO; SCCA, 
tongue /FOM/skin 


T3, N1, MO; SCCA, RMT 


Radiotherapy 


Postoperative None 


Postoperative 


Complications 


Outcome 
DOD, 4 mo 


Venous congestion at 





3/53 /M T4, N2a, MO; SCCA, 


FOM / skin 
T2, N1, MO; SCCA, 
alveolus / FOM 


T4, N2, MO; SCCA, 


alveolus /FOM/skin 
T2, N1, MO; SCCA, 


48 h; flap salvaged 
None 


Preoperative 


DOD, 3 mo 


Died of unknown cause, 
POD 4; flap viable at 


death 


Necrosis of distal 


NED, 16 mo 


muscle; tongue flap 


FOM/ alveolus, secondary 





reconstruction 
7/55 / 
8/49/M 





T4, N2, MD; SCCA, 
tongue “oropharynx 

T3, N2, MD; SCCA, 
RMT/BOT 


10/63/M 


11/42/ 


12/62/M T3, N3, MD; SCCA, 
oropharynx 

13/59/M T4, N2, MD; SCCA, 
oropharynx / BOT 


14/52/F 


T4, N2, MO; SCCA, 
RMT/ BOT 


T4, N2, MO; recurrent 





15/63/F 


SCCA, alveolus / skin 


16/56/M T2, N1, MO; SCCA, 


FOM / alveolus 


17/38/ 


18/69/F T4, N1, MO; SCCA, 


RMT/BOT 

T4, N2, MO; SCCA, 
oropharynx/BOT, 
osteoradionecrosis 


T2, NO, MO; SCCA, 


T2, N2, MO; SCCA, FOM 


T2, N2, MO; SCCA, 
BOT / oropharynx 


Adenoid cystic carcinoma, 
submandibular gland 


T3, N2, MO; SCCA, alveolus 


Postoperative None 


Postoperative 


Arterial occlusion, POD 


NED, 16 mo 





NED, 16 mo 
NED, 12 mo 


3; flap salvaged 


Postoperative 





Alive with disease, 11 mo 


Alive with disease, 11 mo 


NED, 10 mo 
Preoperative Lateral abdominal wall NED, 10 mo 
weakness 
Postoperative None DOD, 6 mo 


Preoperative 


Postoperative 


Venous congestion at 


Died at 14 d of perforated 
duodenal! ulcer 


Alive with disease, 8 mo 





NED, 6 mo 


24 h; revision of vein 
but total flap loss at 


72h 
None 
None 


Postoperative 
Postoperative 


Preoperative 


Postoperative 


alveolus/FOM, secondary 


reconstruction 


NED, 4 mo 
NED, 4 mo 





* SCCA indicates squamous cell carcinoma; FOM, floor of mouth; RMT, retromolar trigone; BOT, base of tongue; POD, postoperative day; DOD, died of recurrent 


disease; and NED, no evidence of disease. 


RESULTS 

The longest follow-up period after 
surgery was 15 months. Nineteen of 
the 20 flaps were successful in the 
immediate posteperative period. 
There was ene complete flap loss in a 
patient who underwent revision of the 
venous outflow on postoperative day 
1, but the flap ultimately failed 
despite a second attempted revision 
on postoperative dey 3. The defect was 
reconstructed with a stainless-steel 
plate and a pectoralis major flap. Fur- 
ther revisiens in this patient have 
beenmecessary to correct for mtraoral 
plate exposure and flap bulkiness. 

Two patients required reexplora- 
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tion for revision of the micrevascular 
circulation. Both events occurred on 
postoperative day 3. One was due to a 
thrombosed artery and the other to a 
kinked vein. Both flaps were success- 
fully salvaged. 

Eleven patients underwent success- 
ful rehabilitation with dentures (Ta- 
ble 2). Five patients were fitted with 
tissue-borne dentures and six received 
implant-borne prostheses. In the lat- 
ter group, all but one patient had the 
osseointegrated implants placed pri- 
marily at the time of reconstruction. 
In two patients the implants were 
used to stabilize the denture, with the 
load divided between the tissues and 
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the implants. In the other four 
patients a fixed denture was placed, 
with the entire load born by the 
implants. 

In all patients there was complete 
take of the skin graft over the internal 
oblique muscle and the cut margin of 
the tongue. The mobility of the tongue 
was excellent. Deep buccal and lingual 
sulci were successfully created at the 
primary reconstruction in 17 patients. 
The quality of speech and deglutition 
were in large part determined by the 
extent of the tongue resection. No 
patients required placement of a gas- 
trostomy tube for maintenance of 
nutrition. All patients were decannu- 
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lated before discharge from the hospi- 
tal. Oral competence was achieved in 
all patients. A positive bone scinti- 
gram with technetium Tc 99m diphos- 
phonate was obtained within the first 
week in 18 patients. Follow-up roent- 
genograms demonstrated bone union 
at the osteotomy site as well as the 
graft-mandible interfaces in all sur- 
viving patients. 

There were two postoperative 
deaths. One patient died of a pulmo- 
nary embolus on postoperative day 4, 
with a viable flap. The second patient 
died of abdominal sepsis after a perfo- 
rated duodenal ulcer on postoperative 
day 14. This patient had been decan- 
nulated and tolerating a soft diet at 
the time of her death. 

Minor complications included loss 
of the distal portion of the internal 
oblique muscle in one case, which led 
to a neck infection from oral contami- 
nation. Coverage of the intraoral 
defect was achieved with a tongue 
flap. After revision surgery to release 
the tongue, the patient was rehabili- 
tated with a tissue-borne denture. In 
the latter part of this series there 
were no instances of muscle necrosis 
or bone exposure. This is due to the 
fact that the entire internal oblique 
muscle is harvested in every case and 
great care is taken to be sure that no 
tension is placed on the internal 
oblique muscle as it is transposed over 
the bone. 

Donor site problems were minimal. 
One patient developed an asymptom- 
atic lateral abdominal wall weakness 
but had no signs of herniation. In two 
patients, synthetic mesh was placed at 
the time of donor site closure due to a 
highly attenuated transversus abdom- 
inis muscle layer. Neither patient 
suffered any donor site sequelae after 
follow-up of at least six months in 
both patients. Postoperative donor 
site rehabilitation was more rapid in 
the highly motivated patients. All 
patients had bed rest for 24 hours 
with flexion of the operated on hip. 
Ambulation was begun on post surgi- 
cal day 4, and all patients were ambu- 
lating unassisted or with a cane by the 
time of their discharge. A program of 
physical therapy was carried out dur- 
ing the latter portion of the patient’s 
hospitalization. 
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Group 1: 
Hemimandible Including the Condyle 


n= 1 


Group 2: 


Patient 14 


Hemimandible, Preserving the Condyle 
- Group 2A: (Without Osteotomies) 


n=8 


Patients 2, 6, 9, 10-13, 17 


- Group 2B: (One Distal Osteotomy)* 


=4 


Group 3: 


Patients 7, 8, 15, 18 


Defect Extending to Contralateral Parasymphyseal Area, 


Preserving the Ipsilateral Condyle (Two Osteotomies) 


n=2 


Group 4: 


Patients 3, 4 


Defect Extending From Angle to Angle (Two Osteotomies) 


n=5 





Patients 1, 5, 16, 19, 20 


.*Group 2B, an Osteotomy Was Required Because of the Bone Graft 


Anatomy to Allow for Better Contour. 


Fig 7.—Size and contouring of mandibular reconstruction. 





Fig 8.—Preoperative photograph of 63-year- 
old woman (patient 15) with recurrent cancer 


of oral 
cheek. 


cavity extending throuch skin of 


COMMENT 


The requirements in oromendibular 
reconstruction can be divided into 
bone and soft-tissue components. 
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Fig 9.—Another preoperative view of patient 
15. 


Over the past decade the growth of 
microvascular surgery has, in large 
part, been attributable to the discov- 
ery of new donor sites for composite 
flaps with improved osseous and soft- 
tissue components. In addition, these 
flaps have vascular pedicles that are 
longer, are of larger diameter, and 
have more consistent vascular anato- 
my, which has led to improved anasto- 
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Fig 10.—Patier’ 15. Outine of skin resection. 
Mandibular defect extended from ramus to 
symphysis. 
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Fig 11.—Patient 15. lliac crest-internal 
oblique osseomyocutaneous flap harvested 
from right hip. Skin paddle is centered over 
iliac crest with medial extension to femoral 
vessels. 


Fig 12.—Fatient 15. Postoperative bone scan obtained on fourth day. 


motic success rates. To this point, the 
primary geal in mandibular recon- 
struction kas been successful bony 
reconstruction of the mandibular 
arch. Our goals, hcwever, must evolve 
as well. Functional restoration must 
be the end peint by which we measure 
the success of this technique. 

The ideal osseous component of a 
composite fap for mandibular recon- 
struction should meet the following 
criteria: well-vaseularized bone; suffi- 
cient lengtn to reconstruct large man- 
dibular defects with a single flap; 
sufficient width to support a tissue- 
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borne denture or allow placement of 
osseointegrated implants; aeecessibili- 
ty for a two-team approach to reduce 
total operative time; natural shape 
that simulates that of the patient’s 
mandible so as to reduce the amount 
of contouring of the neomandible; and 
minimum donor site morbidity. It is 
our impression that the iliae crest fits 
these criteria better than any other 
donor site for vascularized bone. 

The functional reconstruct.on of the 
oral cavity is in large part determined 
by the soft-tissue restoration. The cri- 
teria for the ideal soft-tissue coverage 





Fig 13.—Patient 15. Follow-up photograph six 
weeks after reconstruction. Patient has since 
been fitted with tissue-borne denture. 





Fig 14.—Patient 15. Side view six weeks after 
reconstruction. 


for the newly reconstructed mandible 
are that it be thin, well vascularized, 
adherent, moist, sensate, and pliable 
for easy contouring to the difficult 
three-dimensional defects of the oral 
cavity and pharynx. The stringency of 
the requirements for a denture-bear- 
ing surface are lessened by the advent 
of osseointegrated implant-borne den- 
tal prostheses, which have expanded 
our ability to achieve prosthetic reha- 
bilitation. Nonetheless, certain pa- 
tients cannot undergo immediate 
implant placement due to postopera- 
tive radiotherapy, which mandates a 
12-month delay. In addition, there is 
always a minimum of a four-month 
delay for the integration process to 
occur, and thus during both of these 
intervals the patient is a candidate 
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Fig 15.—Preoperative photograph of 49-year- 
old man (patient 8) with extensive oral carci- 
noma. 


only for a tissue-borne denture while 
awalting the more stable osseointe- 
grated implants. 

There is no available tissue that 
meets all of the characteristics out- 
lined above. The use of a skin graft 
over denervated muscle has, in our 
experience, come closer to duplicating 
that surface than a cutaneous flap 
placed over bone. Although there are 
differences in the initial thickness of 
the internal oblique muscle from 
patient to patient, the denervation 
atrophy that occurs with time ulti- 
mately provides a thin, well-vascular- 
ized, adherent surface over the neo- 
mandible. In addition, the use of a 
split-thickness skin graft along the 
cut edge of the tongue has provided 
the least bulk and ultimately the 
greatest tongue mobility. The creation 
of lingual and buccal sulci has been 
successfully achieved by placing two 
sets of bolsters over a redundant skin 
graft. The depth of the sulci are exag- 
gerated to allow for graft contracture. 
The creation of a well-formed sulcus 
increases the surface area for contact 
with the denture and thus adds to its 
stability and retention. 

The iliac crest osseocutaneous free 
flap, as it was described by Taylor et 








Fig 17.—Patient 8. Bicortical bone graft with internal oblique and skin. 


al’ in 1979, is limited in its applicabil- 
ity to oromandibular reconstruction 
because of the inherent limitations of 
the skin paddle. The cutaneous com- 
ponent is supplied by perforators that 
exit from the external oblique along 
the inner table of the iliac crest. Due 
to this configuration, the mobility of 
the skin paddle relative to the bone is 
limited. In most patients the thick- 
ness of the subcutaneous tissue of the 
groin creates too much bulk for the 
skin paddle to be placed in the oral 
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cavity. This is further accentuated by 
the fact that the vascularity of the 
skin is tenuous unless a significant 
number of musculocutaneous perfora- 
tors are included. To achieve this, a 
sufficiently large segment of skin 
must be harvested, and this further 
limits the usefulness of this technique 
for mucosal defects in the oral cavity 
and pharynx. 

By using the skin paddle for cutane- 
ous coverage in the neck or cheek, the 
thickness has not been problematic. In 
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Fig 18.—Patien! 8. Internal oblique is transposed over bone graft to provide thin, adherent layer 


of well-vascularized tissue. 





Fig 20.—Patient 8. Follow-up photograph nine 
months after recomstructive surgery. 


cases in whieh there has been no 
cutaneous defect, the skin has been 
placed in one ef the suture lines to 
serve as an external monitor to assess 
flap viability. In our experience, the 
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Fig 21.—Patient 8. Side view nine months 
after surgery. 


presence of an external cutaneous 
monitor of the microcirculation has 
been the most valuable method of 
postoperative surveillance. In addi- 
tion, it has provided redundant tissue 
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Fig 19.—Patient 8. Photograph taken three 
weeks after surgery shows internal oblique 
muscle with its overlying skin graft and suc- 
cessful creation of lingual and buccal sulci. 
Patient was subsequently fitted with tissue- 
borne denture. 


in the neck closure to prevent com- 
pression of the microvasculature due 
to postoperative edema. At a later 
date, the skin paddle can be removed 
while the subcutaneous tissue is pre- 
served to improve the contour of the 
neck after a radical neck dissection. 
In an effort to circumvent the limi- 
tations of the skin paddle for intra- 
oral closure, while still taking advan- 
tage of the iliac bone, some surgeons 
have resorted to use of a second soft- 
tissue flap in combination with the 
iliac crest. In his series of 41 free iliac 
crest transfers for mandibular and 
maxillary reconstruction, Riediger’ 
reported using six additional soft- 
tissue flaps to close the ablative 
defects. Although the use of two sepa- 
rate flaps may be justified in some 
situations, it adds an additional donor 
site with its attendant operative time, 
postoperative morbidity, and second 
set of microvascular anastomoses. 
The internal oblique-iliae crest 
osseomyocutaneous flap offers several 
major advantages over the iliac crest 
osseocutaneous flap for mandibular 
reconstruction. The internal oblique 
muscle is broad, thin, and well vascu- 
larized. In cadaver studies, both 
Ramasastry et al and Taylor et al‘ 
found a single, dominant ascending 
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Fig 22.—Preoperative photograph of 55-year- 
old woman (patient 7) with carcinoma of left 
floor of mouth. 





Fig 23.—Patient 7. After insetting of bone graft, internal oblique muscle is transposed over 
neomandible, covering both ridge and reconstruction plate. Split-thickness skin graft is applied 


and secured with bolsters. 


Table 2.—Dental Rehabilitation 


Soup 


Type of Dental Prosthesis 


Patients 


Tissue-borne, removable 5. 6, 8, 15, 17 


Implant-assisted, removable 


12, 19 


Implant-borne, fixed 





vascular pedicle in 80% of cases. In 
the remainder of the dissections, 
there were several smaller ascending 
branches supplying the muscle. It has 
been our experience, in these 20 cases, 
that the vast majority of the internal 
oblique muscles were supplied by a 
single, dominant vascular pedicle. 
This axial pattern design allows the 
muscle to be positioned with much 
greater freedom relative to the bone. 
In addition, a backcut can be made in 
the muscle to isolate further the mus- 
cle on its vascular pedicle. A 3-em cuff 
of internal oblique muscle must be left 
attached to the bone to maintain the 
integrity of the musculocutaneous 
perforators that arise from the deep 
circumflex iliac vessels and travel 
through the muscle to the skin. The 
mobility of the muscle relative to the 
bone has permitted its use for cover- 
age of mucosal defects extending to 
the nasopharynx, posterior pharyn- 
geal wall, and hypopharynx. 

The vascularity of the muscle flap 


fs 11. 167280 


has been superb in virtually all cases. 
This has been attested to by the excel- 
lent take of the skin graft over the 
muscle. One case of distal, partial 
muscle necrosis occurred early in our 
experience. We have since been able to 
prevent this by harvesting the full 
breadth of the internal oblique to 
assure that the muscle is not pulled 
tightly over the neomandible. Donor 
site closure is not made any more 
difficult when the full extent of the 
muscle is harvested. There has been 
no difficulty in obtaining tension-free 
coverage of the buccal surface of the 
iliac bone, including the fixation 
plate. 

The potential donor site morbidity, 
which was our greatest concern in 
using the internal oblique muscle flap, 
has not been realized. Although our 
follow-up is too short to evaluate the 
potential for long-term abdominal 
wall weakness and hernia formation, 
this has not been seen in patients 
followed up for longer than one year. 
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Fig 24.—Patient 7. Four months after surgery, 
internal oblique muscle with its overlying skin 
graft provides thin, well-vascularized adherent 
tissue layer over neomandible. 


Two patients in our series required 
primary placement of synthetic mesh 
to reinforce the inner layer of muscle 
closure due to highly attenuated 
transversus abdominis muscles. 
These patients have shown no sign of 
abdominal wall weakness. The one 
patient in whom a lateral wall weak- 
ness was detected on examination has 
shown no sign of herniation and has 
had no symptoms from this weak- 
ness. 
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Fig 25.—Patient 7. Plain reentgenogram of mandible shows bone union at osteotomy site and at 


graft-mandible nterface. 


CONCLUSION 
The additien of the internal oblique 
muscle to the iliae crest osseocuta- 
neous free flap offers several advan- 
tages. It permits expanded use of the 
iliac crest, which we consider the ideal 
donor site for bone replacement of the 
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mandible. A simultaneous two-team 
approach can be performed, which 
reduces the overall operative time. 
The quality of the intraoral soft- 
tissue reconstruction is markedly 
improved, permitting early dental 
prosthetic rehabilitation anc maxi- 
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Fig 25.—Patient 7. Follow-up photograph nine 
months after removal of skin paddle and fitting 
with tissue-borne lower denture. 


mum tongue mobility. Finally, we 
have seen little donor site morbidity 
in our patients with follow-up greater 
than 12 months. This potential prob- 
lem will have to be closely assessed 
over a longer period. 
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@ Since the introduction of the tra- 
cheoesophageal puncture technique for 
restoration of voice in 1980, 125 second- 
ary punctures have been performed in 
117 patients at the Cleveland Clinic Foun- 
dation. Preoperative evaluation, pharyn- 
geal preparation, and their relation to 
final speech results were reviewed retro- 
spectively. Critical factors in the rehabili- 
tation of these patients are discussed 


_ based on our experience and a review of 


the literature. 
(Arch Otolaryngol Head Neck Surg 
1989; 115:350-355) 


ae the introduction of the tra- 
cheoesophageal puncture (TEP) 
technique for restoration of voice by 
Singer and Blom! in 1980, 125 second- 
ary punctures have been performed in 
117 patients at the Cleveland Clinic 
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Foundation. Tracheoesophageal voice 
prosthesis is the prime method of 
voice rehabilitation following laryn- 
gectomy at our institution. The result- 
ing voice compares favorably with 
artificial devices and esophageal 
voice.** We have reviewed our experi- 
ence with this technique with special 
attention to factors predictive of the 
end result. Insufflation test results, 
type of laryngectomy, pharyngeal clo- 
sure, flap reconstruction, and pharyn- 
geal stricture were all analyzed with 
regard to the final speech result. 
Overall success rate of the prosthesis 
in voice rehabilitation and of the tra- 
cheostoma breathing valve was also 
reviewed. 


PATIENTS AND METHODS 


Charts of 117 patients who underwent 
secondary TEP at the Cleveland Clinic 
Foundation between June 1980 and March 
1988 were reviewed retrospectively. There 
were 87 men and 30 women. Ages varied 
from 28 to 86 years with a mean of 61.35 
years. 


Laryngectomy 


Eighty-five patients had laryngectomy 
at the Cleveland Clinic performed by one of 
us (H.M.T., B.G.W., H.L.L., or P.L.) and 32 
patients came from other institutions. Sev- 


350 Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


enty-five patients had simple laryngecto- 
my, 14 had completion laryngectomy for 
either recurrence or chronic aspiration fol- 
lowing partial laryngeal surgery, 26 under- 
went extended laryngectomy, including 
either the base of the tongue<six patients) 
or the pharynx (20 patients), and in two 
patients the exact extent of surgery was 
unclear. Following the observations by 
Singer and Blom‘ on pharyngeal muscle 
spasm when air is introduced into the 
esophagus after laryngectomy, 41 of the 
patients underwent simple two-layer 
mucosal, submucosal closure avoiding 
reapproximation of the inferior and middle 
constrictor muscles. Thirty patients had 
the classic three-layer closure and in 46 
patients the technique of closure was 
unknown. Some type of pharyngeal recon- 
struction was done in 15 patients; 13 had a 
deltopectoral and two had a pectoralis 
major myocutaneous flap. 


Radiation Therapy 


Radiation therapy was used in 100 of the 
patients. Eighty-three patients received 
more than 50 Gy and in 17 patients the 
dosage was unknown. Many different tech- 
niques and many different portals were 
used depending on the primary lesion and 
the treating team. 


Communication Before TEP 


Patients employed different means of 
communication before TEP. These in- 
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cluded buccal speech, esophageal voice, 
electronic devices, writing, and combina- 
tions ef two or none of the above. 


Insafflation Test 


All patients iad an air insufflation test 
as part of ther evaluation. A 14-F red 
rubber catheter was inserted into the nos- 
tril dewn to a-eur 25 em. Air was then 
insufflated to st tae pharyngoesophageal 
segment into w bration. Interpretation of 
this test was bacd on the number of 
seconds of uninter-upted phonation with- 
out spasm and an-ed on a scale of zero to 
ten. 


Medical Status 


Alceholism,** diabetes,’ and inadequate 
pulmonary reserve’ are risk factors for 
complications =md voice failure in TEP. 
Eight of our patients were found to be 
diabetic and required some type of medica- 
tion (three required oral and five required 
injectable insulm). Pulmonary assessment 
was nermal in & pstients, mildly impaired 
in 57, and sever ly =mpaired in six. In three 
patients it wa impossible to determine 
lung condition frem the chart. Sixteen 
patients were heav~ alcohel users. Twenty- 
eight patients had cardiovascular prob- 
lems. Other cor-litimns included one case of 
tubereulosis uade“ treatment, and one 
each of renal irsufficiency, pancreatic can- 
cer, hypothyro=lism, severe obesity, hand 
deformity, and Alzheimer’s disease. 


TE Technique 


All procedur s were carried out by two 
members of tle team (B.G.W. and P.L.) 
using a modificstien'' of the technique of 
Singer and Hom’ Pharyngoscopy and 
esophagoscopy follbwed by careful palpa- 
tion of the tongue kase and peristomal area 
were performer umder general anesthesia. 
Complete rigid ssophagoscopy was done in 
all but a few patients who had anatomic 
restrictions. Aer esophagoscope modified 
with a dorsal window was introduced into 
the pharyngoesophageal segment. The 
window was »alpated im the superior 
aspect of the p sterior tracheal wall and a 
puncture was made in themidline between 
0.5 and 1.5 cm mferior to the mucocutane- 
ous junction. A 16-F red rubber catheter 
was then placed ‘through the puncture site 
and directed inse tae distal esophagus. The 
stent was left im place until the patient 
could be fitted wita a voiee prosthesis. 

One hundrei <wenty-five procedures 
were done in 177 patients; 109 patients had 
one TEP and eazht patients had the proce- 
dure done twice. Reasons for failure of the 
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first TEP were unplanned fistula closure 
(five patients), salivary leakage (one 
patient), stomal stenosis (one patient), and 
prevention of salivary leakage in a patient 
undergoing subsequent pulmonary lobecto- 
my (one patient). In three patients TEP 
was performed despite the presence of 
either a seeond primary tumor (esophagus, 
one patient) or recurrence (base of tongue, 
two patierts). One of the patients with a 
recurrence had a resection when the TEP 
was performed and is a long-term sur- 
vivor. 

Antibiotics were not used reutinely. 
Fourteen patients received antibiotics: 
four because of mucosal or esophageal tear 
when surgery was performed, two when a 
rent occurred during myotomy, one 
because of a false tract, three as prophy- 
laxis for pulmonary or valvular cardiac 
conditions. and four for unknown rea- 
sons. 


Pharyngeal Preparation 


In most of the laryngectomies performed 
at our institution, pharyngeal musculature 
was not repaired to avoid spasm on phona- 
tion. Based on the insufflation test, five 
patients underwent complete myotomy 
either before (one patient) or when the 
TEP (four patients) was performed. The 
insufflation test score was 01 in three 
patients, 02 in one, and was not specified 
but was described as tight in the other. Six 
patients had myotomy one month to four 
years after TEP. Four patients had spasm 
on phonation and two had salivary leakage. 
In 26 patients a stricture was noted at 
endoscopy. The caliber was between 20 and 
40 F in ten patients, larger tham 40 F in 
four patients, and unspecified in 12 
patients. Single or multiple dilatiens were 
carried out as necessary. 


Hospital Stay 


In the early years of this study patients 
were kept in the hospital for initial pros- 
thesis fitting. Later, when it became evi- 
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Tabe 1.— Speech Evaluation 


Rating intelligibility, % Syllables per Breath | 


91-95 


Excellent 9 96-99 
10 100 10 
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dent that the procedure was almost devoid 
of serious complications, patients were 
kept overnight or discharged from the 
hospital the same day and fitted later in 
the outpatient clinic. Eight procedures 
were done on an in-and-out basis, 47 
patients were kept overnight, and 70 
patients had a hospital stay extending 
from two days to more than three 
months. 


Fitting 


Initial fitting of the voice prosthesis was 
accomplished two to 37 days after TEP. 
The devices used included a regular and 
low-pressure one (AV Mueller) and a regu- 
lar, low-pressure, and economy type (Bi- 
vona). At the end of the session each 
patient was given a rating of his or her 
TEP speech, based primarily on intelligi- 
bility and maximum number of syllables 
produced per breath. Intelligibility scores 
were determined subjectively by the 
speech pathologist based on conversational 
speech. Maximum number of syllables per 
breath was an objective measure based on 
reading sentences of increasing length. 
Speech result was rated according to the 
scale in Table 1. 

After initial fitting, patients were seen 
again, often the next day, to ensure their 
ability to care for and maintain the pros- 
thesis and puncture tract. Timing and fre- 
quency of further treatment sessions 
varied according to the individual patient’s 
need for assistance. Routine follow-up vis- 
its were also scheduled. 


RESULTS 
Phonation on First Day (125 TEPs) 


One hundred six patients achieved 
phonation on the first day. In these 
patients, one achieved excellent voice, 
30 good voice, 42 fair voice, 29 poor 
voice, and in four patients no rating 
was available. Six patients were 
unable to phonate the first day. In 11 
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Table 2.— Speech Results vs Time (111 Patients) * 







*P< 001. 


Table 3.—Muscular Closure vs insufflation (91 Patients) 












P = .39. 


patients there was no information in 
the chart, and two patients were never 
fitted with a prosthesis. 


Six-Month Speech Result 
(117 Patients) 


Speech evaluation at six months 
revealed 26 excellent speakers, 42 
good speakers, 16 fair speakers, and 
four poor speakers. Twenty-nine 
patients were either unavailable for 
follow-up, dead at six months, or had 
follow-up shorter than six months. 


Progression of Speech Result With 
Time (111 Patients) 


Comparison of first-day, one- 
month, and six-month speech results 
was done in 111 patients, excluding six 
who required secondary myotomy. 
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Table 5.—Muscular Closure vs Speech Results (78 Patients)* 


+ 


Table 4.—Insufflation vs Speech Results (65 Patients) 


Excellent Good Fair Poor Total 


6 1 5 3 “SE 9 
7 1 3 2 2 8 
9 4 6 me YE 10 


Results outlined in Table 2 show defi- 
nite progression in the quality of 
speech with time. This progression 
was significant (P < .001). 


Prosthesis Use 


At last evaluation ranging from six 
months to eight years with a mean of 
30 months after TEP, 80 patients were 
still using the prosthesis and 37 had 
stopped. Twenty of the 37 stopped 
using the prosthesis because of death 
or terminal disease. Of the 17 others, 
causes of cessation of use were as 
follows: inability to phonate (five 
patients), unwillingness to care for 
prosthesis (five patients), salivary 
leakage (four patients), stomal nar- 
rowing (one patient), false tract cre- 
ated at first fitting (one patient), and 
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unplanned closure early after fitting 
in a patient who had an intracranial 
hematoma complicating the TEP pro- 
cedure. These last two patients re- 
fused a second TEP. Correcting the 
above results for patients who stopped 
using the prosthesis because of death 
or terminal disease, 100 patients 
(85% ) were successfully rehabilitated 
with the voice prosthesis. Further 
review of the 17 failures revealed six 
patients with significant spasm. 


Alcoholism vs Speech Result 
vs TEP Use 


Sixteen patients were considered 
heavy drinkers. Their voice quality 
was not different from the rest of the 
group. Fourteen patients were still 
using the prosthesis at last evaluation 
or at death. Only two were unwilling 
to care for the prosthesis and in one it 
was related to salivary leakage. 


Tracheostoma Breathing Valve 


Of the 48 patients fitted with a 
tracheostoma breathing valve, only 
seven were still using it regularly at 
last evaluation. Inability to maintain 
seal, most often related to the final 
configuration of the stoma, was the 
main reason. Other causes were diffi- 
culty breathing, excessive secretions, 
lack of motivation, and inability to 
phonate. 


insufflation Test vs Muscular Layer 
Closure (91 Patients) 


Patients who had no muscular clo- 
sure at laryngectomy scored some- 
what higher in the insufflation test 
(Table 3). However, some of them 
were still at the lower end of the scale. 
Of interest, patients with unknown 
closure had better scores by far. Most 
of these patients came from other 
institutions, the majority early in the 
series, and they were probably closed 
in the “classic” way, ie, bringing the 
constrictors together. 


insufflation vs Speech Result 


Sixty-five patients were available 
for the comparison. Patients who had 
undergone myotomies and patients in 
whom the speech results were un- 
known were excluded. Results are 
shown in Table 4. The insufflation test 
did not seem to be a good predictor of 
the overall speech result. The only two 
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patients with a score of zero had good 
and excellent speech results. Howev- 
er, twe of the four patients with a 
score of ten achieved only a fair 
voice. 


Muscular Closure vs Six-Month 
Speech Result (79 Patients) 


In 50 patients it was possible to 
compare the six-month speech result 
with and without muscular closure 
when laryngectomy was performed. 
No difference was apparent (P = .39) 
(Table 5). 


Laryngectomy Extent vs Six-Month 
Speech Result 


Eighty-six patients were evaluated 
as to the extent of the laryngectomy 
relative to the six-month speech 
result. There were proportionally 
more excellent and fewer fair and 
poor ratings in the simple laryngecto- 
my group vs all other types (Table 6). 
This is statistically significant with a 
P value of .0L 


Reconstruction vs Six-Month 
Speech Result 


Kighty-eight patients were avail- 
able for this comparison. The recon- 
structed group had no excellent speak- 
ers and proportionally more fair and 
poor speakers (P = .026) (Table 7). In 
the patients who had undergone re- 
construction where a stricture was 
noted at esophagoscopy, the speech 
results were even worse. However, 
this was not statistically significant 
(P = .12). 


Pharyngeal Stricture vs 
Speech Result 


Eighty-three patients were avail- 
able for comparison. Almost 50% 
(9/20) of the patients in whom a stric- 
ture was noted had either fair or poor 
voice (P < .001). The more severe the 
stricture, the less satisfactory the 
speech result (Table 8). 


Table 7.—Reconstruction vs Six-Month 
Speech Results (88 Patients) * 


No Yes 











Excellent 0 
Good 35 7 
Fair 13 3 
Poor 2 2 


Total 


*P= 026. 


Table 9.—Pharyngeal Stricture vs 
Reconstruction vs Speech Results (20 
Patients) * 


No Recon- 
struction 


Recon- 
struction 


Excellent 
Good 
Fair 
Poor 
Total 












Excellent 


Good 10 29 
Fair 5 8 
Poor 


Total 


*P<.001. 


Table 10.—Pharyngeal Stricture and/or 
Reconstruction vs Speech Results (88 
Patients) * 


Excellent 
Good 
Fair 
Poor 
Total 


*P<.001. 








Stenosis Excellent 


peech Results (12 Patients)" 
Poor 


Total 


No o 4 (0) 0 4 
Unknown 0 0 1 o 1 


TP E18. 


Pharyngeal Stricture vs 
Reconstruction vs Speech Result 


Twenty patients had a pharyngeal 
stricture. Voice results were com- 
pared whether or not they had any 
reconstruction. The presence of flap 
repair did not affect the overall 
speech result (P = .89) (Table 9). 


Pharyngeal Stricture and/or 
Reconstruction vs Speech Result 
(88 Patients) 


The patients who were found to 
have a stricture and/or who under- 
went any type of reconstruetion (25 
patients) were compared with the rest 
of the group (63 patients). The voice 
result waş consistently better in the 
latter group (P < .001) (Table 10). 


Reconstruction vs Pharyngeal 
Stricture vs Speech Result 


Of the 12 patients who had flap 
reconstruction and in whom the voice 
result was known, seven had a stric- 
ture. All of these had less than opti- 
mal speech results. Patients with no 
stricture following reconstruction all 
had a good voice. However, this was 
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not found to be statistically signifi- 
cant with a P value of .12 (Table 11). 


No Reconstruction, No Muscular 
Closure, No Stricture vs Speech 
Result (64 Patients) 


Patients who had no muscular clo- 
sure and who did not require special 
reconstruction when laryngectomy 
was performed and with no resulting 
pharyngeal stricture were compared 
with the rest of the group. Less opti- 
mal voice results were seen in the 
latter group (Table 12) but this was 
not significant (P = .20). 


Simple Laryngectomy, No 
Reconstruction, No Muscular 
Closure, No Stricture vs Speech 
Result (69 Patients) 


In this “ideal” group of patients 
who had simple laryngectomy, no 
reconstruction, no muscular closure, 
and no resulting stenosis, good to 
excellent speech results were obtained 
in 85% (18/21); only three patients 
had a fair voice (Table 13). The other 
group had less optimal results but not 
to a statistically significant level 
(P = .23). 
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Table 12.—No Reconstruction, No 
Stenosis, No Closure vs Speech Results 
(64 Patients) * 


Results Others 


Excellent 
Good 
Fair 

Poor 
Total 


Excellent 
Good 
Fair 

Poor | 
Total 


“P= .23. 





Pharyngeal Myotomy and 
Speech Result 

Eleven patients underwent myoto- 
my. Five myotomies were done before 
TEP based on the insufflation test. 
One patient had excellent speech and 
four had good speech. One patient 
later refused to care for the prosthesis 
and was considered a failure. Six 
patients had post-TEP myotomy, four 
for spasm and two for salivary leak- 


age. In this group one achieved excel- 


lent voice, three good, one fair, and 
one poor. Poor voice resulted in one 
patient who suffered a pharyngo- 
esophageal fistula with subsequent 
stricture. All other patients who had 
undergone myotomies for spasm had 
improved voice, and the ones with 
salivary leakage underwent correc- 
tions without detriment to the voice. 


COMMENT 


Many series have reported rapidity 
of voice acquisition and relative lack 
of major complications associated 
with TEP.*’!'"* Compared with previ- 
ous surgical techniques, the procedure 
is simple, does not compromise cancer 
resection, and in the majority of 
patients, with the help of a one-way 
valve, the fistula tract is maintained 
without any significant salivary leak- 
age. Compared with esophageal voice, 
it requires less training and effort to 
produce a better voice. The main dis- 
advantages are the need for an opera- 
tion, the dependability and care of a 


prosthesis, and the need for finger 
occlusion of the stoma. 

Initially strict selection criteria" 
were followed and certain patients 
were denied the operation; we are now 
more liberal. Alcoholism has been 
considered a contraindication to the 
technique,** but it certainly did not 
play a role in our series with 14 of 16 
patients being long-term alcohol 
users. Although poorly documented, 
our patients with severe lung disease 
had more than a 50% success rate. We 
have often been surprised by less than 
ideal candidates who turned out to be 
excellent speakers (ie, one patient 
with Alzheimer’s disease is a prolific 
speaker). For similar reasons, we now 
perform the technique in selected 
patients despite recurrent or meta- 
static disease. The prosthesis can eas- 
ily be pulled and the tract allowed to 
close if necessary. 

Similar reasoning has probably led 
many surgeons to perform the TEP at 
the time of laryngectomy, the so- 
called primary TEP. We have per- 
formed primary TEP in a few patients 
excluded from this series. Despite a 
reportedly higher incidence of pha- 
ryngocutaneous fistula that led to 
rejection of this technique by certain 
authors,” our patients experienced 
no complications and had good 
results. Nevertheless, we are still 
selective: poor medical status, poor 
tissue quality, and planned postopera- 
tive radiation therapy are contraindi- 
cations in our opinion. 

Singer et al? in 1981 suggested an 
air insufflation test be obtained to 
adequately evaluate the pharyngo- 
esophageal segment before secondary 
TEP. A normal test result would indi- 
cate possible voice failure and was to 
be a contraindication to the proce- 
dure” and an indication for pre-TEP 
myotomy.”’ The air insufflation test 
as described by Taub” was performed 
on all patients in this series. It did not 
predict the voice results. We first con- 
sidered a negative test result an indi- 
cation for myotomy when TEP was 
performed. Now we consider myotomy 
as a secondary procedure. Pre-TEP 
myotomy was performed on five occa- 
sions with all patients achieving ade- 
quate voice. However, we had patients 
with negative test results who had 
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good results without myotomy. Only 
four patients required the procedure 
for voice. If we consider these patients 
plus the six who were considered fail- 
ures because of spasm, only ten (9%) 
of 112 patients would have required 
post-TEP myotomy. 

Baugh et al” recently reported on 
preoperative assessment using an 
insufflation test with intraesophageal 
pressure measurements. In a limited 
series of patients who had failed 
esophageal voice, the pressure neces- 
sary to obtain phonation on insuffla- 
tion was measured and correlated to 
fluency of speech after TEP. Patients 
with pressure less than 20 mm Hg 
were all fluent, between 20 and 40 mm 
Hg nonfluent, and higher than 40 mm 
Hg nonspeakers. They therefore sug- 
gest myotomy at the time of TEP for 
pressures higher than 20 mm Hg. 

Although many different tech- 
niques or modifications have been 
developed,**? our technique varied 
from the original in only a few 
instances." All our procedures were 
done under general anesthesia. With 
the exception of patients complaining 
of organic dysphagia, complete esoph- 
agoscopy is no longer carried out, 
since only one patient was found to 
have primary esophageal carcinoma. 
This tumor turned out to be unresect- 
able. The pharyngoesophageal seg- 
ment is still carefully examined for 
anatomic stricture. 

Immediate phonation in 95% of the 
patients supports rapid voice acquisi- 
tion following this procedure. As with 
esophageal voice, quality of the result- 
ing voice improves with time (Table 
2). Other factors involved are matura- 
tion of the tract, optimal fitting, and 
better occlusion of the stoma with 
time. Long-term success in 85% of 
patients despite less rigid indications 
reflects the reliability of the tech- 
nique. The main reason for failure 
was inability to phonate secondary to 
spasm in six patients combined with 
unwillingness to care for the prosthe- 
sis, salivary leakage, and lack of moti- 
vation. Age, sex, radiation therapy, 
diabetes, pulmonary disease, and alco- 
holism did not influence our results. 

Results of the tracheostoma breath- 
ing valve'** have been disappointing 
with long-term use in only seven 
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patients. The main cause of discontin- 
ued use was ‘ailure to maintain a seal. 
Few patients were able to maintain 
the seal for more than three hours; 
they were the long-term users. Barton 
et al” retently reported on an intra- 
stomal device that seems promising. 
Spasm was responsible for voice 
failure in almost 40% of esophageal 
speakers seen by Singer et al.* To 
improve voice acquisition following 
laryngectomy, many surgeons started 
to modify the laryngectomy technique 
to prevent postoperative spasm on 
phonation. We have been using a tech- 
nique described by Maves and Linge- 
man whereby the pharyngeal con- 
strictors are not reapproximated. 
Hamaker e al“ stated that this 
resulted in imsufficient myotomy in 
30% of patients. However, Stiernberg 
et al” had only two (9.5%) of 21 
patients with resulting spasm using 
the same teehnique. This technique 
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was also believed to be responsible for 
an increased incidence of fistula; how- 
ever, this has not been our experience. 
Other techniques involve a pesterolat- 
eral myotomy following classic ante- 
rior three-layer closure’ or pharyn- 
geal neurectomy as recently suggested 
by the same authors.* 

Others have tried myotomies and 
have either stopped? or proceeded to 
an incomplete muscular section” to 
avoid breathiness. In our experience 
no difference in the quality of speech 
was apparent whether or not the pha- 
ryngeal musculature was closed. It is 
clear that a certain group of patients 
can be salvaged by selective myoto- 
my.*33-?9 This is true for esophageal 
voice as well as tracheoesophageal 
voice and it can be predicted by per- 
forming a pharyngeal block.® 

Factors that were significant in our 
series included the following: (1) 
Patients who had undergone simple 
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laryngectomy performed statistically 
better than the others (P = .010). This 
has no practical value since the extent 
of surgery is determined by the extent 


of tumor. (2) The group with presence ~ 


of stricture had significantly poorer 
speech (P<.001). It is the most 
important predictor of quality of voice 
following TEP. The pharynx should be 
closed with a caliber of at least a 34-F 
catheter to prevent any increased 
resistance to airflow. This is some- 
what controllable at laryngectomy by 
meticulous technique and use of flaps 
for pharyngeal augmentation where 


necessary. Established pharyngo- — 


esophageal stricture should be dilated 
or the area reconstructed to achieve a 
better voice. (3) The need for pharyn- 
geal reconstruction resulted in less 
desirable voice (P = .026). (4) Recon- 
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than the other results (P < .001). 
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@ Tracheoesophageal puncture was 


a performed in ten of our patients undergo- 

Ee- ing extended laryngopharyngectomy. 

= Three fistulas were allowed to close, and 

= two patients were dissatisfied with their 
= 


results, which allowed for an overall 50% 
| success rate in this subgroup. The resul- 
arr tant voice was objectively compared with 
$ E similar groups of patients undergoing pri- 
mary and secondary tracheoesophageal 
= puncture after standard laryngectomy. 
A There was no significant difference in 
maximum phonation time, average speak- 
E ing intensity, and average fundamental 
os frequency between these groups. Howev- 
er, the maximum intensity and average 
intensity were significantly lower for the 
flap group. Our results indicate that tra- 
cheoesophageal puncture should be 
oe attempted in patients undergoing the 
l extended procedure, notwithstanding a 
lower expected success rate. 

È, (Arch Otolaryngol Head Neck Surg 
E 1989; 115:356-359) 
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b Voice Restoration After 


racheoesophageal puncture (TEP) 

has become an accepted method 
for voice restoration following total 
laryngectomy. Blom and Singer’ first 
described the operation for patients 
with established stomas in 1979 (sec- 
ondary TEP); Maves and Lingeman? 
first described performing the proce- 
dure at the time of laryngectomy (pri- 
mary TEP) in 1982. 

Two. hundred eighteen patients 
were registered at the Voice Restora- 
tion Clinic at. the Manhattan Eye, Ear 
and Throat Hospital, New York, from 
January 1983 through May 1988, 
including 111 secondary cases, 70 pri- 
mary cases, ten cases with flaps, and 
27 patients who underwent evaluation 
alone. In 1985, we reported a 93% 
success rate with prosthetic voice res- 
toration among 15 patients undergo- 
ing primary TEP.’ Since that time, an 
additional 55 patients have undergone 
this particular operation, with a 97% 
success rate. Among the 111 patients 
with the secondary procedure, our 
success rate has been 93%. 

Limited experience has been re- 
ported with TEP for extended pharyn- 
geal resections with flap closure. 
Hamaker et al‘ described six patients 
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in 1984 with a 50% success rate. In a 
report by Salamoun et al> in 1987, 
three of 32 patients who had under- 
gone free jejunal transfer were using 
tracheoesophageal speech. Medina et 
alí described ten patients in 1987, with 
an 80% success rate. 

This retrospective review of ten 
patients who underwent extended 
laryngopharyngectomy was undertak- 
en to evaluate our results for voice 
restoration in conjunction with flap 
reconstruction. 


MATERIALS AND METHODS ~ 


The voice restoration registry at Man- 
hattan Eye, Ear and Throat Hospital was 
screened for identification of those 
patients who had undergone extended 
laryngopharyngectomy requiring flap re- 
construction. These flaps included pecto- 
ralis major and sternocleidomastoid myo- 
cutaneous flaps, deltopectoral regional 
flaps, tongue flaps, and free jejunal flaps. 
All surgeries were performed by the 
attending surgeons of Manhattan Eye, Ear 
and Throat Hospital. The TEP was per- 
formed either primarily or as a secondary 
procedure. Once the fistula was matured 
(seven to 14 days after surgery), it was 
sized and a prosthesis was fitted. The 
records were reviewed, and the patients’ 
voices were subjectively evaluated by a 
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panel of surgeons and speech therapists 
according te a protocol we outlined in a 
previous article? The voice: results were 
also objectively assessed by recording the 
voice in an audiologic soundproof room 
with the mierephone held 15 cm from the 
patient’s meuth. These recordings were 
made on high-quality chromic tape cas- 
settes and then analyzed with the spectro- 
graph (Kay DSP Sonograph) and a voice 
fundamental frequency and intensity ana- 
lyzer (Kay Visi Pitch 6987DS). The mea- 
surements studied included maximum pho- 
nation time, maximum intensity, average 
speaking intensity, average fundamental 
frequency (moda! /a:/), and average inten- 
sity (moda! /a:/). These results were 
obtained by having the patient perform 
several tasks, including sustaining /a:/ 
three times, counting from one to ten with 
increasing loudness, and reading the Rain- 
bow Passage. The resultant data were then 
analyzed and eompared with a random 
group of patients who had undergone 
either a primary or secondary TEP (Table 
1). Data for taese three groups were then 
evaluated using the Minitab statistical 
program. 

As defined by Baken,’ the fundamental 
frequency is a physical measurement of 
vibration that measures the rate at which 
a waveform iserepeated per unit of time (1 
Hz = 1 cycle per second). In our study, the 
fundamental frequency was measured 
with the spectrograph, which combines a 
computer, a real-time spectrograph, and a 
high-speed dual analyzer. The intensity of 
an acoustic signal is defined as its power 
per unit area in watts (measured with the 
Kay Visi Pitch 6987DS). The maximum 
phonation time is the maximum length of 
time that a patient can sustain phonation 
on a single inhalation. When coupled with 
airflow data, it provides information rela- 
tive to the patient’s. “glottal” efficiency 
during phonatiemand the ability to control 
the forces of expiration effectively (elastic 
muscle force, rib recoil, lung tissue pres- 
sure, and gravity). In this-study, the cen- 
tral vowel /a/ was utilized. 

Of 218 patients in the registry from 
April 1984 through March 1988, ten were 
identified who had undergone an extended 
laryngopharyngeetomy requiring flap re- 
construction. Six women and four men 
were studied, with an age range of 47 to 72 
years (mean, 62.3 years). Preexisting medi- 
cal conditions were identified in nine of ten 
patients, which imcluded arteriosclerotic 
heart disease (feur patients), asthma (two 
patients), peptic ulcer disease (one 
patient), reflux esophagitis (one patient), 
arthritis (two patients), tuberculosis (one 
patient), hypertension (one patient), and 
hyperthyroidism (one patient). All pa- 
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Table 1.—Demographics of Centro! Groups and Extended Laryngopharyngectomy Group 


Control Groups * 









LBL 
Primary TEP Secondary TEP : Flap 


















* TEP indicates tracheoesophageal cuncture. 


tThree patients were radiotherapy failures in this group. 





Test =xcellent 


Table 2.—Subjective Voice Results in Patients With Flaps” 


- nn, 


Voice clarity 4 1 2 
Voice strength 3 2 2 


Subjective Voice Evaluation 






Good Poor | 





* Four petients were delighted with the results, one was impartial, and two were dissatisfied. 


tients were smokers. The primary lesions 
were located in the hypopharymx (seven 
patients), supraglottis (two patieats), and 
transglottis (one patient). All of these can- 
cers were advanced (stage III in five 
patients and stage IV in five patients). 
Eight patients underwent neck dissection, 
which was radical in six patients, nodified 
in one patient, and bilateral in onepatient. 
Nine patients had postoperative radiiother- 
apy; two patients underwent chermothera- 
py. 

The hypopharyngeal defect was recon- 
structed with a pectoralis major flap in 
four patients, deltopectoral flap m three 
patients, and one each of jejunal fee flap, 
tongue flap, and sternocleidomastaid flap. 
The TEP was performed at the time of 
initial surgery in five patients and delayed 
in five patients. Kight patients wene fitted 
with Blom-Singer prostheses, while two 
were fitted with the Bivona prosthesis. 


RESULTS 


Nine of the patients with flap clo- 
sure initially achieved acceptable 
voicing with the TEP. The patient 
reconstructed with the jejunel free 
flap had cifficulty voicing (despite a 
posterior myotomy) and ultimately 
removed his prosthesis permanently. 
He failed esophageal speech as well 
and now uses an electrolarynx Cur- 
rently, only seven patients stil use 
the prosthesis. The second patient 
who failed had an excellent voiee ini- 
tially and was fitted with a valve but 
suffered from asthma and severe 
reflux. Four months after surgery, he 
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developed pneumonia and a parae- 
sophageal collection secondary to a 
leak around the prosthesis. The pros- 
thesis was therefore removed, and the 
tract was allowed to close. (This 
patient had undergone neck dissection 
and total body irradiation as a child 
for Hodgkin’s lymphoma. A total thy- 
roidectomy had later been performed 
for thyroid cancer.) The third failure 
occurred in a patient who had a con- 
current stage IV breast cancer. After 
surgery, she developed leukopenia and 
sepsis due to leakage around the pros- 
thesis. The fistula was therefore 
closed. This patient finally died of 
metastatic breast cancer (but there 
was no evidence of disease at the head 
and neck site). 

Of the remaining seven patients, six 
were regularly using their prosthesis; 
five patients were available for objec- 
tive speech analysis. (The one unavail- 
able patient was admitted to the hos- 
pital with end-stage disease at the 
time of the study.) Of the seven 
patients subjectively analyzed, four 
patients had excellent voice clarity, 
one was good, and two were poor. 
Three patients had excellent voice 
strength, two were good, and two were 
poor. Four patients were delighted 
with their resultant voice, one was 
impartial, and two were dissatisfied 
(Table 2). Therefore, while 70% of the 
patients used the prosthesis, only 50% 
had good or excellent voice quality. 
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Table 3.—Objective Voice Results * 


Results (Range, SD) 


Test Healthy Controls 


Maximum phonation time 
/a/,s 


Maximum intensity 
(counting 1-10), dB 


Average speaking intensity 
(Rainbow Passage), dB 


Average intensity /a/, dB 


Average fundamental 
frequency /a/, Hz 


Men, 124; women, 227 


Primary TEP 
11 (3-35, 9.22) 


69.9 (69-70, 0.267) 
48.5 (40-53, 4.36) 


63.7 (58-68, 3.41) 
82.2 (42-162, 41.6) 





* TEP indicates tracheoesophageal puncture; NS, not significant. 


The results of the objective voice 
analysis are given in Table 3. There 
was no significant difference mea- 
sured between the three groups with 
respect to maximum phonation time, 
average speaking intensity, and aver- 
age fundamental frequency. Con- 
versely, the maximum intensity and 
average intensity were both signifi- 
cantly lower for the patients who had 
had flap reconstruction as opposed to 
the primary or secondary groups. The 
maximum phonation time, maximum 
intensity, average speaking intensity, 
and average fundamental frequency 
are lower for all patients who have 
had TEPs as compared with healthy 
controls. However, the average inten- 
sity was greater for all patients who 
had undergone TEPs in comparison 
with healthy controls; the results for 
the patients receiving flap reconstruc- 
tion approximated those of healthy 
controls. 

There were four complications and 
one persistent fistula. The complica- 
tions included one wound dehiscence, 
one stenosis, one transient ischemic 
attack, and one asthmatic attack. The 
one fistula was controlled and ulti- 
mately spontaneously closed. None of 
these complications was related to the 
puncture itself. 


COMMENT 


After more than a century since the 
first laryngectomy, the technique for 
voice restoration through a tracheo- 
esophageal conduit has been rediscov- 
ered. Following the original pioneers, 
the current goals of laryngeal surgery 
include the restoration of function as 
well as the total extirpation of 
tumor. 


Blom and Singer' first described the 
technique of TEP as a delayed proce- 
dure several months after the initial 
surgery. Maves and Lingeman? then 
adapted the technique at the time of 
the laryngectomy and noted that the 
patient was relieved of the trouble- 
some nasogastric tube. We reported 
our experience with 15 patients with 
primary procedures in 1985, with a 
93% success rate.’ The procedure was 
next attempted in patients undergo- 
ing pharyngolaryngectomy with flap 
closure. In 1984, Hamaker et al‘ 
reported a success rate of 50% among 
six patients. Salamoun et al’ men- 
tioned three patients of 32 undergoing 
free jejunal grafts who achieved 
speech through a Blom-Singer pros- 
thesis. Medina et alí described ten 
patients in 1987 who had undergone 
flap reconstruction and secondary 
tracheoesophageal fistula formation. 
Four patients had myocutaneous flaps 
(pectorialis major in three patients 
and trapezius in one patient), three 
had gastric pullup, and one each had 
skin grafts and cervical flaps, combi- 
nation colon interposition and pecto- 
ralis major flap, and combination free 
jejunal graft with pectoralis major 
flap. All ten patients were able to 
produce voice, but two fistulas were 
closed in patients who had undergone 
reconstruction with a pectoralis 
major flap, as there was considerable 
granulation tissue formation. These 
patients were then compared with a 
group of ten patients who had under- 
gone TEP after standard total laryn- 
gectomy. The objective voice evalua- 
tions of these patients demonstrated a 
significantly lower fundamental fre- 
quency in the flap group but no signif- 
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Secondary TEP Flap 
10.4 (5-17, 4.1) 


69.9 (69-70, 0.253) 
53.5 (42-60, 5.88) 


65.4 (57-70, 4.54) 
90 (42-112, 22.38) 


Significance 
10.5 (5-15, 4.34) 


66.4 (62-70, 4.55) 
49.1 (44-53, 3.56) 


57.5 (48-64, 6.63) 
60.6 (35-77, 22.4) 


icant difference in intensities. Subjec- 
tive evaluation, however, suggested 
that the relative intensity of the flap 
group was less than that of the stan- 
dard tracheoesophageal group. Medi- 
na et al concluded that tracheoe- 
sophageal speech should be attempted 
in patients undergoing extended 
laryngopharyngectomy as the voice 
was intelligible and possessed ade- 
quate intensity, low pitch, and lim- 
ited-pitch variation. 

In our study, there were no signifi- 
cant differences between three groups 
with respect to maximum phonation 
time, average speaking intensity, or 
average fundamental frequency. The 
maximum intensity and average 
intensity, however, were both signifi- 
cantly lower for the patients with flap 
reconstruction as compared with the 
other two groups. The mean funda- 
mental frequency for the standard 
TEP is similar in Medina’s group (86.1 
Hz) and our own (primary, 82.2 Hz; 
secondary, 90 Hz). The mean funda- 
mental frequency for the patients 
with flap reconstruction is also simi- 
lar (Medina’s group, 63.5Hz; our own, 
60.6). The difference between our 
groups (flaps vs standard) was not sig- 
nificant because the range in the flap 
group was too large, and in two pa- 
tients there was high-frequency noise 
in the signal, making the determina- 
tion difficult. One may speculate that 
as our database increases with addi- 
tional patients, this difference may 
become significant. With respect to — 
the average intensity and maximum 
intensity, where we showed a signif- 
icant difference between the flap and 
standard tracheoesophageal groups 
while Medina did not, Medina stated 
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that his objective results were incon- 
sistent with hic clinical observations. 

The significart differences in inten- 
sities between -he patients with flap 
reconstruction and those receiving 
standard TEPs suggest that the intro- 
duction ef dissmmilar tissue into the 
hypopharynx, wether skin or jejunal 
mucesa, alters the vibratory capabili- 
ties and thus afiects voice production. 
However, while the resultant voice 
may be of lesse- quality than that of 
primary or secondary punctures, it is 
nevertheless intelligible and is vital to 
the patient whowould otherwise like- 
ly be aphonic. 

Gates and Hearne? found that only 
26% of patients who have had laryn- 
gectomies acqui~ed esophageal speech 
and that the acministration of post- 
operative radiation therapy and pha- 
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3. Juarbe C, Shemen S, Eberle R, et al: Prima- 
ry tracheeesophagea_ puncture for voice restora- 


~ 


ink 


AURES TTP Sian] See he Sa E 


Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


y pè « A i ~ > - ‘ 
A. Sei ee er ei) te Se De Nae 


ryngeal dysfunction adversely af- 
fected their ability to learn esophage- 
al speech. Almost all patients 
undergoing extended laryngepharyn- 
gectomy are subject to postaperative 
radiotherapy, and many reqaire flap 
reconstruction, which causes pharyn- 
geal dysfunction. A pedicled regional 
flap is suitable when the hypapharyn- 
geal remnant would otherwise be pri- 
marily closed under tension. However, 
if the defect is greater than 50% of 
the circumference, a free jejunal 
interposition or gastric pullup should 
be employed.’ The patients with ex- 
tended resections and flap reeonstruc- 
tions therefore have a low prcbability 
of acquiring esophageal speech. Con- 
sequently, they should undergo TEP, 
which is performed in 70% of such 
patients and has a 50% success rate 
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for good or excellent subjective voice = 
results in this particular subgroup. _ . a 

Many surgeons, however, are reluc- n 
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as they believe that the pro ae . 
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Fate of Skin Element of Pectoralis Major Flap 


in Intraoral Reconstruction 


William I. Wei, FRCSEd, DLO, FACS; K. H. Lam, MS, FRCSEd, FACS, FRACS; W. F. Lau, FRCSEd 


@ A skin island carried by pectoralis 
major muscle has been used to recon- 
struct an intraoral defect created after 
resection of a tumor. To our knowledge, 
what happens to the skin after its mobili- 
zation from the chest wall into the mouth 
has not been documented. To answer 
this, a wedge biopsy of the intraoral skin 
island on the pectoralis muscle was per- 
formed in 14 patients under local anes- 
thesia. The skin biopsy specimen was 
subjected to scanning electron micro- 
scopic and histologic examination. The 
interval between the reconstructive sur- 
gery and the biopsy ranged from ten to 66 
months (mean, 32 months). The results 
revealed desquamation of the epidermis 
and loss of appendages. The degree of 
desquamation was maximal when the skin 
island was used to replace the whole of 
the floor of the mouth and least when it 
was used for the lateral portion. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:360-363) 


Si its description by Ariyan! in 
1979, the pectoralis major myocu- 
taneous flap has been frequently used 
to reconstruct defects in the head and 
neck region. Its advantages over other 
flaps are that it provides adequate 
tissue bulk and it is reliable. The 
donor site is outside the region of 
spread of cancer and the patient’s 
position need not be changed to facili- 
tate harvesting of the flap. 

Due to its versatility, it has been 





Accepted for publication Oct 27, 1988. 

From the Department of Surgery, University 
of Hong Kong, Queen Mary Hospital, Hong 
Kong. 

Read before the Second International Confer- 
ence on Head and Neck Cancer, Boston, Aug 4, 
1988. 

Reprint requests to Department of Surgery, 
University of Hong Kong, Queen Mary Hospital, 
Hong Kong (Dr Wei). 


used to reconstruct all types of defects 
in the head and neck region, including 
the oral cavity. Various modifications 
in the design of the flap have been 
described?* and it has also been used 
to carry rib‘ or sternum’ for mandibu- 
lar reconstruction. Under both these 
circumstances the skin island has 
been used for lining of the intraoral 
defect.‘ 

Although experience in using the 
flap has been reported in a large 
number of patients, discussions are 
mainly on flap survival and related 
surgical complications.”* Donor site 
problems related to wound healing? 
and functional loss after raising the 
pectoralis major muscle have also 
been described.” What happens to the 
skin element of the pectoralis major 
myocutaneous flap when it is used to 
reconstruct intraoral defects, howev- 
er, has not been documented, to our 
knowledge. This study reports the 
changes of the cutaneous portion of 
the flap after it has been moved from 
the chest wall into the mouth where it 
is continuously bathed in saliva. 


MATERIALS AND METHODS 


From 1981 to 1986, we employed the 
pectoralis major myocutaneous flap to 
reconstruct intraoral defects in 112 
patients admitted to the Department of 
Surgery, University of Hong Kong, at the 
Queen Mary Hospital, Hong Kong. These 
patients had extensive intraoral malignant 
neoplasms arising from the tongue, floor of 
mouth, or alveolus. The tumor was 
removed and the defect was reconstructed 
with the pectoralis major myocutaneous 
flap. The skin island was used in each 
instance to line the intraoral mucosal 
defect. 

To determine what happens to the skin 
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after the flaps are transposed intraorally 
in 14 patients, a wedge of the intraoral skin 
was removed for examination. Of these 14 
patients, 12 were men and two women. 
Their ages ranged from 26 to 74 years with 
a mean of 53.3 years. The interval between 
the initial surgical resection and recon- 
struction and the subsequent skin biopsy 
ranged from ten to 66 months with a mean 
of 32 months. In two patients total glossec- 
tomy was performed and in another three 
patients subtotal glossectomy was done. 
The pectoralis major myocutaneous flap 
was used in these five patients to recon- 
struct the whole or a large portion of the 
floor of mouth. In six patients, the flap was 
used to reconstruct a part of the floor of 
mouth and the alveolar area. In the 
remaining three patients, the flap was 
used to reconstruct defects of the buccal 
mucosa and part of the alveolar region. 
None of the 14 patients underwent postop- 
erative radiation therapy. 

The full-thickness skin biopsy was per- 
formed under local anesthesia and the 
defect was closed primarily with inter- 
rupted sutures. During the wedge biopsy, 
skin hooks were used and extra precaution 
was taken to avoid handling the cutaneous 
surface. The wedge skin biopsy specimen 
once obtained was washed in copious 
amounts of normal saline solution. It was 
then divided into two parts by a sharp 
scalpel. One portion was processed for his- 
tologic examination. Hematoxylin-eosin 
was used for staining. The other part of the 
specimen was fixed immediately in 2.5% 
glutaraldehyde solution buffered with 0.1 
mol/L solution of sodium cacodylate and 
prepared for scanning electron microscopic 
examination. 


RESULTS 


Macroscopically the changes that 
occurred in the intraoral skin can be 
separated into three groups. In the 
first group of three patients, the skin 
retained its normal texture. Besides 
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Fig 1.—Intraoral siin has retained normal skin texture and color. 


mucosa. 


exhibiting normal skin color and 
wrinkles, skin creases also persisted. 
In these three patients, the skin island 
was used for reconstruction of defects 
over the alveolar region or part of the 
cheek mucosa (Fig 1). In the second 
group of six patients, the skin surface 
showed desquamatiom The color 
changed to pinkish yellow with loss of 
skin crease (Fig 2). These changes 
occurred in patieats in whom the skin 
was used to replace part of the floor of 
mouth. In the last group of the 
remaining five patients, cutaneous 
atrophy was mo»e marked. The skin 
surface appearec completely smooth; 
all wrinkles were lost. The skin color 
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Fig 3.—Intraoral sken appears completely smooth, there ts no wrinkle, and it resembles 


changed from yellow to pink showing 
complete desquamation. In eertain 
areas it resembled mucosal surface 
(Fig 3). These changes occurred in 
patients in whom the skin was used to 
replace tne whole of the floor of 
mouth and also in other patients in 
whom it was used to reconstruct a 
large portion of the floor of mouth. 
Histologic examination of the skin 
biopsy specimen showed that in 
patients in whom the skin appeared 
normal macroscopically, the epider- 
mis had the features of normal skin. 
In others in whom the skin showed 
desquamation, the epidermis showed 
decreased thickness especially in the 
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Fig 2.—Intraoral skin exhibiting loss of skin crease and cutaneous 
desquamation. 
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Fig 4.—Top, Normal skin showing stratum 
corneum layer (arrow) (hematoxylin-eosin, 
X80). Bottom, Intraoral skin with desquama- 
tion has much thinner stratum corneum (ar- 
row) (hematoxylin-eosin, X80). 


stratum corneum layer (Fig 4). This 
loss in thickness of the epidermis was 
most evident in patients in whom the 
skin showed complete desquamation. 
Sweat glands were not seen in 
patients in whom the skin showed 
severe desquamation. On histologic 
examination of all specimens, changes 
were found only in the epidermis. The 
dermis and hypodermis retained their 
normal structure. 

Scanning electron microscopy has 
been used as another means of exam- 
ining the surface of the skin.! When 
the skin appeared normal macroscopi- 
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Fig 5.—Top, Scanning electron microscopic 
appearance of hair in normal skin (X850). 
Bottom, Hair in intraoral skin that macroscopi- 
cally resembles normal skin (X850). 








Fig. 6.—Scanning electron microscopic appearance of intraoral skin showing desquamation 


(X500). 


Fig 7.—Missing hair from hair follicle in skin that shows desquamation (X200). 


cally, the epithelium lining and hair 
follicles appeared comparable to nor- 
mal skin with scanning electron 
microscopy (Fig 5). When the skin 
island surface showed moderate des- 
quamation macroscopically, the same 
was also evident under the electron 


microscope. There was loss of skin 
creases and more cells were peeling 
off (Fig 6). Hair was found to be 
frequently missing from the hair folli- 
cle (Fig 7). In patients in whom the 
skin showed complete atrophy the 
scanning microscopic appearance was 
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Fig 8.—Top, Scanning electron microscopic 
examination shows normal skin (X750). Bot- 
tom, Featureless cutaneous surface when 


skin exhibits complete desquamation 


(X750). 


also distinct. It showed a featureless 
surface. Cutaneous cells were flat and 
there was complete loss of hair 
(Fig 8). 
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COMMENT 


The skin has an outer epithelial 
layer, the epidermis, which is firmly 
adherent to an underlying layer of 
dense connective tissue, the dermis. 
Beneath this is a soft flexible layer of 
fat and loose connective tissue, the 
hypodermis. The principal function of 
skin is to maintain a constant internal 
environment for the cells of the body. 
Normal skin is flexible, elastic, self- 
sealing, and self-replaeing. All these 
properties are adjusted to environ- 
mental changes. For example, instead 
of being worn away by friction, skin 
thickens to ferm callus. In general 
there are two categories of skin 
depending on the thickness of the 
epidermis. Thick skins are present 
over the palmar and plantar surfaces 
where a lot of ‘riction takes place. The 
epidermis may become 1 mm thick 
over the palm and 1% mm on the sole. 
The rest of body surface, including the 
chest wall, is covered with thin skin. 
Here the stratum corneum is thin and 
stratum lucidum may be absent. 
Hairs, sebaceous glands, and sweat 
glands are usually present. Hairs are 
elongated columns of fused cornified 
or keratinized cells of the epidermis. 
Each hair projects from its own tubu- 
lar invagination of the epidermis into 
the dermis. The stratum basale at the 
root of the hair keratinizes to form 
the cortex of the hair. In the outer 
cortex the cells are flattened and form 
cuticles that appear as scaly covering, 
evident on the scanning electron 
microscopic examination (Fig 5). 

The mucous membrane of the oral 
cavity is lined normally with strati- 
fied squamous epithelium similar to 
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that of the skin. In humans, however, 
it is generally nonkeratinized. In 
areas where it is subjected to frequent 
abrasion and irritation, such as the 
palate and upper surface of tongue, a 
certain degree of keratinization is 
present. The cells in superficial layers 
are continuously exfoliating in great 
numbers and are found in saliva.” 

Split-thickness skin grafts have 
been used to reconstruct intraoral 
defects after surgical resection of ear- 
ly malignant neoplasms.” This is an 
established method of resurfacing 
intraoral defects, and a 97% primary 
skin graft healing rate has been 
reported." The skin graft-lined sur- 
faces are cleansed by the normal pro- 
cess of deglutition and there is no 
collection of squamous debris on the 
surface. To our knowledge, the 
changes that take place on the epider- 
mis, however, are unknown. 

In this study, as no radiation thera- 
py has been given to any of the 14 
patients postoperatively, the change 
that has occurred on the skin portion 
of the pectoralis major myocutaneous 
flap is not related to radiotherapy. 
The chest wall skin is a thin skin and 
unless it is subjected to constant and 
significant irritation, hypertrophy is 
not likely to take place. The amount of 
food material passing over the flap 
has not generated sufficient stimulus 
and thus there is more desquamation 
than hypertrophy. 

In the first group of patients, the 
skin has been used to reconstruct 
defects over the alveolar region or 
part of the cheek mucosa and the 
cutaneous element has nearly re- 
tained its normal texture. This is 
probably due to the fact that the main 
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bulk of food material usually does not 
pass directly over the flap. Also, there 
is minimal pooling of saliva in that 
region. The skin has retained the abil- 
ity of self-replacing. 

In the second group of patients in 
whom the skin island has been used to 
reconstruct the lateral part of the 
floor of mouth, there is a moderate 
degree of desquamation. The amount 
of friction caused by the food material 
together with the saliva bathing the 
skin element of the flap led to the 
increased shedding of cells. When the 
desquamation process is greater than 
the regeneration process, the skin 
shows evidence of macroscopic 
changes. 

In the last group of patients, in 
whom the whole or most part of the 
floor of mouth was replaced by the 
skin island, there was extensive des- 
quamation. This is because the main 
path of food is in this region causing 
maximum friction, and the pooling of 
saliva is greatest. Although the skin 
regeneration is insufficient to make 
up the loss completely, it can still 
maintain a thin epidermis and clini- 
cally, no ulcer appeared. 

The amount of hair over the skin 
island in different groups of patients 
is proportional to the degree of des- 
quamation. As hair is produced by the 
papillae of the stratum basale, with 
desquamation and atrophy of the epi- 
dermis, less hair is formed. Other skin 
appendages such as the sweat glands 
are also infrequently seen when there 
is severe desquamation. As only the 
epidermis is exposed to food and sali- 
va, the dermis and hypodermis 
remained unchanged. 
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Combined Therapy for Resectable 
Head and Neck Cancer 


A Phase 3 Intergroup Study 


David E. Schuller, MD; George Laramore, PhD, MD; Muhyi Al-Sarraf, MD; John Jacobs, MD; Thomas F. Pajak, PhD 


@ This Head and Neck Intergroup (Ra- 
diation Therapy Oncology Group, South- 
west Oncology Group, Eastern Coopera- 
tive Oncology Group, Cancer and Leuke- 
mia Group B, Northern California Oncolo- 
gy Group, and Southeastern Cancer Study 
Group) phase 3 randomized prospective 
trial was opened for registration January 
1985. It is an evaluation of the role of 
chemotherapy for previously untreated 
advanced stage resectable squamous cell 
carcinoma of the head and neck. As of 
March 1, 1988, there has been a total of 
535 patients registered. There are 266 
patients analyzable with 133 in each 
treatment group. The surgical, chemo- 
therapy, and radiation therapy toxic reac- 
tions are in the tolerable range with the 
worst toxic reactions reported in those 
patients receiving both surgery and radia- 
tion therapy. Compliance continues to be 
a major challenge to patient accrual. The 
most common cause for cases not being 
randomized involves positive margins of 
surgical resection. Patient refusal or sur- 
gical complications are other common 
reasons. ’ ‘ 

(Arch Otolaryngol Head Neck Surg 
1989; 115:364-368) 
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he role of chemotherapy in the 
treatment of malignant neo- 
plasms arising in the upper aerodiges- 
tive tract continues to be evaluated. 
This interest in systemic treatment is 
a reflection of the recognition that 
patients with head and neck malig- 
nant neoplasms commonly will expe- 
rience distant metastases if surgical 
and radiation therapy can control the 
loco-regional disease. Since the mid- 
1970s, there has been considerable lit- 
erature describing the preliminary 
results using chemotherapy for head 
and neck cancer.'* Most of this litera- 
ture has centered on reporting toxic 
reactions and clinical responses. 
These results have been encouraging 
enough to warrant pursuit of a phase 
3 prospective trial using chemothera- 
peutic combinations for advanced 
stage previously untreated disease. 
The Head and Neck Contracts Pro- 
gram used one course of cisplatin and 
bleomycin sulfate in an induction 
schema prior to surgery and postoper- 
ative radiation therapy.’ No improve- 
ment in survival was noted. A consor- 
tium of medical facilities in Milwau- 
kee utilized two regimens of induction 
chemotherapy in separate random- 
ized, prospective trials; these were 
studied over a period of six years for 
previously untreated advanced stage 
disease in a phase 3 trial. Once again, 
no improvement in survival was 
noted. Recently, the final results of a 
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phase 3 trial utilizing cisplatin, vin- 
cristine sulfate, methotrexate, and 
bleomycin sponsored by the South- 
west Oncology Group were reported.‘ 
In a group of 175 patients randomized 
between the standard (surgery and 
postoperative radiotherapy) and the 
experimental (chemotherapy-sur- 
gery-radiation therapy) arms, there 
was no improvement in survival. 

The Head and Neck Intergroup was 
created as a means of coordinating 
and pooling the efforts of the existing 
cooperative groups in the United 
States to conduct a phase 3 trial in 
head and neck cancer. Those groups 
that have attempted such trials pre- 
viously had encountered difficulties 
in patient accrual because of the rela- 
tive infrequency of this type of ma- 
lignant neoplasm and problems with 
patient compliance. The Head and 
Neck Intergroup provides the op- 
portunity for the design and coordi- 
nation of future trials as well as ac- 
cess to a larger patient population 
that can complete studies in a short- 
er period of time. 

The design of this current trial is 
based on information derived from 
the previously reported phase 3 
studies. The prevalence of distant 
metastatic disease mandates continu- 
ing attempts at trying to identify an 
effective systemic regimen. The previ- 
ous problems with compliance re- 
sulted in a change in the treatment 
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schema in this current trial. It is the 
purpose of this repert to present the 
initial results of this ongoing study 
that has been organized by the Head 
and Neck Intergroup. 


PATIENTS, MATERIALS, AND 
METHODS 


The patient population includes those 
people with histologically confirmed squa- 
mous cell carcinoma arising in the oral 
cavity, oropharynx, hypopharynx, or lar- 
ynx whe have undergone no previous treat- 
ment. The patients must have either stage 
III or IV disease of any of the anatomic 
sites previously described or stage II hypo- 
pharyngeal carcinoma. The performance 
status must be at least 60% and they must 
have inadequate blood cell counts and 
renal function as described by the protocol. 
The obvectives of this study are to test 
whether the addition of chemotherapy to 
surgery and radiation therapy prolongs 
disease-free survival between the two 
study groups and also to evaluate whether 
the addition of chemotherapy to surgery 
and radiotherapy increases the local con- 
trol rates at the primary site and the 
cervical neck nodes. An additional objec- 
tivednvolves determining if the patterns of 
failure are changed with the addition of 
chemotherapy. 

The treatment schema is described in 
Table 1. It involves a registration process 
to determine eligibility preoperatively. All 
patients undergo surgical resection. It is 
then necessary to meet certain criteria for 
randomization. In view of the fact that this 
is a pretocol designed to evaluate patients 
with resectable disease, one of these crite- 
ria includes an analysis of the resected 
tissue to confimm that there are no positive 
margins of resection. After the require- 
ments for randomization are met, random- 
izatiom follows with the standard arm 
involving postoperative radiation therapy 
vs chemotherapy followed by radiation 
therapy. The chemotherapy involves cis- 
platin at 100 mg/m? on day 1 and fluoro- 
uracil 1000 mg/m?/24 h for five continuous 
days. This regimen is repeated every 21 
days fer three courses. 

The study was opened Jan 1, 1985, to the 
Head and Neck Intergroup. It had been 
open for one year previously as a study of 
the Radiation Therapy Oncology Group 
and had 43 patients registered then. 
Inctuding those 43 patients, there have 
been 585 patients registered as of March 1, 
1988. Registration has oecurred from 25 
institutions within the Radiation Therapy 
Oncolegy Group, 22 from Southwest Oncol- 
ogy Group, 20 from Eastern Cooperative 
Oncolegy Group, ten from Cancer and Leu- 





Stratify 
Region 
Oral cavity 
Oropharynx 
Hypopharynx 
Larynx 
Stage (T, N) 
Pathologic findings 
Margins 


Register 
Surgery * 








* All patients undergo surgical resection. 


Table 1.—Schema 








Rancomize 


Chemotherapyt and radiation therapy 
vs radiation therapy 










tCisplatin 100 mg/m? on day 1 and fiuorouracil 1000 mg/m?/24 h/5 d. This regimen is repeated every 21 


days for three courses. 


Table 2.—Cooperative Group Accrual 









492 (43) 





*RTOG indicates Radiation Therapy Oncology 
Group; SWOG, Southwest Oncology Group: ECOG, 
Eastern Cooperative Oncology Group; CALGB, Can- 
cer and Leukemia Group B; NCOG, Northern Califor- 
nia Oncology Group; and SEG, Southeastern Cancer 
Study Group. 


kemia Group B, eight from Northern Cali- 
fornia Oncology Group, and two from 
Southeastern Cancer Study Group for a 
total of 87 participating institutions. The 
average monthly accrual is 11.1 with the 
average monthly accrual for the last year 
increasing to 15.6. There are six coopera- 
tive groups participating in this study. The 
cooperative groups and accrual from each 
of the member institutions are listed in 
Table 2. 


RESULTS 


Table 3 records that of the 535 
patients who were registered, 313 
(63.6% ) were randomized. Of the 179 
patients who were not randomized, 
the most common cause was having 
positive margins of resection that 
occurred in 76 patients (41.1% ). These 
76 patients represented 15% of the 
585 patients originally registered in 
the trial. The second most common 
reason for not being randomized was 
the occurrence of surgical complica- 
tion and this occurred in 28 patients 
(13.5%). Patient refusal postopera- 
tively also occurred in another 23 
patients. Of the 313 patients random- 
ized, 18 (Table 4) were declared ineli- 
gible. There are currently 266 analyz- 
able patients with 133 eaeh in the 
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Table 3.—Cases Registered 


Total 
Registered 
(N = 492) 













Cases 


Randomized 
Not randomized 

Positive margins 

(prospective) 76 

Surgical complication 23 

Refused 23 

13 

5 















Downstaged 

Second primary 

Wrong history 

Delay >28 d 3 

Intercurrent disease 3 

Death 4 
2 
2 









Other 2 
Unknown 






Table 4.— Cases Randomized 


Cases 


Total randomized 
No on-study form received 
No surgical form received 
Ineligible 
Eligible 
First treatment/ pending 
(recent entry) 
First treatment/ pending 
(forms overdue) 
Analyzable * 
RT only 
CT + RT 





*RT indicates radiation therapy; CT, chemothera- 
py. 


standard and the experimental 
groups. 

Table 5 lists the pretreatment char- 
acteristics of the study group. The 
oral cavity and larynx represented the 
most common primary tumor sites. 
The majority had T3 disease with 32% 
of each of the groups having NO necks 
and all the others having N+ nodal 
disease. N3 nodal disease occurred in 
14% of each of the treatment 
groups. i 

Table 6 lists the chemotherapy toxic 
reactions in the group of 105 who have 
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Table 5.—Distributions of Pretreatment 
Characteristics by Arm: Analyzable Cases 


RT,* % RT+CT,* % 
Characteristics (N= 133) (N = 133) 


Primary site 
Oral cavity 
Oropharynx 
Hypopharynx 
Subglottic 
Glottic 
Supraglottic 

T stage (clinical) 


N stage (clinical) 
NO- 
'N1 
N2 
N3 





*RT indicates radiation therapy; CT, chemothera- 
py. 


been currently evaluated. The most 
common toxic reaction was nausea 
and vomiting and it was graded at 1 or 
2 in the 75 patients (90.4% ) who expe- 
rienced nausea and vomiting. There 
were only two grade 4 toxic reactions 


3 4 5 
and no grade 5 toxic reactions. Hema- Stomatitis RT 36 68 6 O 0 

flogic tore reactions were the necond 
kopenia occurred in 59 patients, ane- CT + RT 58 21 1 1 0 
again, severe toxic reactions were ad eS = : 2 
unusual except that there were 13 ice at. <A 2 : . 2 
f i ; CT +RT 32 23 4 0 0 
patients with grade 4 neutropenia. ean == a z 3 5 m 
The more common nonhematologic CT4RT 13 3 3 0 0 
toxic reactions involved stomatitis in Ear RT 11 4 0 0 0 
37 patients and the renal field in 30. CT +RT 11 2 0 0 0 
Neither of these areas had severity CNS RT 1 0 0 0 0 
grades of greater than 3. CT + RT 0 1 0 O 0 
The toxic reactions for patients Other RT 7 “ = 0 0 
CT +RT 2 1 1 0 0 


receiving radiation therapy either 
after surgery or after chemotherapy 
are included in Table 7. There were 
125 people who received radiation 
therapy after surgery and 89 patients 
were evaluated who had received radi- 
ation therapy after chemotherapy. 
Once again, severity-graded toxic 
reactions were rare with only two 
grade 4 in the entire group being 
reported. Following chemotherapy 
and radiation therapy, one patient 
had a grade 4 skin toxic reaction and 
one had a grade 4 salivary gland toxic 
reaction following chemotherapy and 
radiation therapy. 

-= Table 8 lists the worst toxic reac- 
tions reported for the entire study for 





Renal 17 
Skin 5 
Peripheral neuropathy 3 
Stomatitis 9 
Nausea and vomiting 

Diarrhea 18 
Other gastrointestinal tract disorders 6 
Leukopenia 
Neutropenia 
Infection 
Thrombocytopenia 
Bleeding 

Anemia 

Cardiac 

Hepatic 

Allergy 

Fever 

Pain 

Other 
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Table 6.—Toxic Reactions During Chemotherapy in 105 Evaluated Patients 
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Table 7.—Toxic Reactions During Radiation Therapy * 
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*RT indicates radiation therapy: CT, chemotherapy; Rx, therapy; and CNS, central nervous system; 125 
patients received RT after surgery and 89 patients received RT after CT. 


each patient. In the standard treat- 
ment group, 125 were evaluated and in 
the experimental group there were 
123. There is a higher percentage of 
grade 4 toxic reactions in the experi- 
mental group. No fatal toxic reactions 
have been reported to date in either of 
the groups. 

There have been 182 of the patients 
who have undergone quality control 
review of their surgical resections. 
Table 9 lists the results of this quality 
control evaluation. The minor varia- 
tions were due primarily to variations 
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‘in the surgical nodal dissection or the 


surgeon not performing a nodal dis- 
section for the T classification speci- 
fied for the performance of the proto- 
col. Other minor deviations were 
related to inadequate information to 
determine the pathologic T classifica- 
tion or the margin clearance (< or >5 
mm). A major variation that was con- 
sidered acceptable was to not exclude, 
on an eligibility basis, because of loca- 
tion of the primary tumor. However, 
when a patient was judged to be ineli- 
gible based on surgical findings, it 
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Table 8.—Worst Toxic Reactions 
Reported Over the Entire Study Period 
for Each Patient 


Rx,” % 


Standard 
Treatment 
Group: RT Only 
(N = 125) 


Experimental 
Group: 
CT + RT 
Grade (N = 123) 


£! 


é 
5 (fatal) 


* Rx indicates therapy; RT, radiation therapy; and 
CT, chemotherapy. 







Table 9.— Quality Control Review of 
Surgery Performed (N = 182) 









Results 
Per proteco! requirements 
Minor variation 
Major variation, acceptable 
Major variation, unacceptable 


No. (%) 
144 (79) 
24 (13) 
4 (2) 
10 (6) 






was considered an unacceptable varia- 
tion. Ten patients (6%) have been 
identified as having unacceptable 
major variations. There have been 144 
(79%) of the patients whose surgery 
has been performed according to the 
requirements-of the protocol. 

The quality control for the chemo- 
therapy has been completed in 118 
patients (Table 10). There have been 
42 patients (35% ) whose chemothera- 
py has been delivered according to the 
protocol requirements. There are cur- 
rently 29 patients (25% ) whose devia- 
tions were considered major and 
unaeceptable. A major unacceptable 
deviation was defined as none of the 
assigned chemotherapy being given 
regardless of the reason or less than 
one complete course given unless it is 
due to toxie reaction, death, or disease 
progression. Am acceptable major 
deviation was defined as chemothera- 
py discontinued for reasons other 
than progression, death, or toxic reac- 
tion after one cycle or with less than 
three full cycles. Another acceptable 
major deviation was defined as an 
interval between cycles of greater 
than 30 days for reasons other than 
toxic reaction or an error in dose 
medication of more than 25%. 

Table 11 lists the quality control of 
the radiation therapy, which has 
occurred in 102 patients. This assess- 
ment includes nine patients (9% ) who 














Table 10.—Quality Control of 
Chemotherapy Delivery (N = 118) 








No. (%) 
42 (35) 
32 (27) 
15 (13) 
29 (25) 


Results 


Per protocol requirements 
Minor deviation 

Major deviation, acceptable 
Major deviation, unacceptable 






Table 11.— Quality Control Review of 
Radiation Therapy (RT) Delivery @N = 102) 


Results 
Per pretocol requirements 


No. (%) 
22 (21) 
21 (21) 
33 (32) 
9 (9) 
7 (7) 
1 (1) 
9 (9) 


Minor variation 

Major variation, acceptable 
Major variation, unacceptable 
Dead unrelated to RT 
Disease progression 

Patient refusal 





have a major unacceptable variation. 
These unacceptable variations involve 
primary field borders that are unac- 
ceptable or a primary dose (50 to 54 
Gy, 60 Gy for HRV) greater than 20%. 
Another unacceptable variation was 
an interval delay of greater than or 
equal to 57 days between surgery and 
the chemotherapy. 


COMMENT 


Some of the previous phase 3 trials 
that were referenced earlier in this 
report encountered problems with 
patient compliance. These earlier 
studies frequently involved a schema 
using imduction chemotherapy that 
was follewed by surgery with or with- 
out radiation therapy. When a patient 
experienced a complete response to 
the induction chemotherapy, this 
oftentimes precipitated a reluctance 
to proceed with major surgical resec- 
tion and breakdown of the treatment 
sequence of the trial. 

The schema for this trial was 
changed purposefully to avoid this 
difficulty and would hopefully result 
in an improvement in compliance. The 
compliamce issue was the primary 
rationale for beginning the sequence 
with surgical resection and following 
it with the chemotherapy and/or radi- 
ation therapy. However, patient com- 
pliance continues to be a challenge. 
The study currently includes 25 
patients who are not randomized 
because they refused subsequent 
treatment. This group represents 
13.5% of all of the patients who are 
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not randomized and is the second 
most common reason for exclusion 
from randomization. 

The analysis of this trial to date 
provided some interesting informa- 
tion regarding the actual surgical 
resectability of what is identified as 
advanced stage (stage III or IV) head 
and neck cancer. In this group of 492 
patients, 76 had positive margins; 
thus, these patients had tissue that 
was considered not totally resectable. 
This group of patients represents 
15.5% of the entire group registered 
and was the largest subset (41.2% ) of 
the group of patients who were not 
randomized. These patients who were 
found to have unresectable disease, 
which was preoperatively identified 
as being resectable, are currently 
being evaluated in greater detail and 
will be the source of a separate report. 
Such an analysis has the potential of 
more accurately characterizing the 
group of patients with head and neck 
cancer who have the probability of 
undergoing complete surgical resec- 
tion. This has obvious potential bene- 
fit for future clinical trials. 

The toxic reactions reported in this 
study currently appear to be reason- 
able. Of the 492 patients registered to 
receive surgery, there were only 23 
(4.7% ) who could not be randomized 
because of surgical complications. The 
results indicate that the toxic reac- 
tions attributable to the chemothera- 
py alone are within a tolerable range 
of frequency and severity as are the 
radiation therapy toxic reactions. It is 
not unexpected that the worst re- 
ported toxic reactions have occurred 
in that group that has received sur- 
gery, chemotherapy, and radiation 
therapy with grade 3 or greater toxic 
reactions occurring in 40% of that 
group vs only 15% in the group that 
received just surgery and radiation 
therapy. It is encouraging to note that 
there currently have been no fatal 
toxic reactions in this trial despite the 
fact that it is dealing with elderly 
people who have advanced stage dis- 
ease. 

Whenever a study of this magnitude 
is undertaken that involves a large 
number of institutions, it is impera- 
tive to have a thorough and strict 
quality control. The review of the sur- 
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gery performed reveals that almost 
80% of the patients underwent the 
surgery exactly according to the pro- 
tocol requirements. There have cur- 
rently only been ten patients who 
have been judged to have unaccept- 
able violations of the surgical require- 
ments. In contrast, only 35% of the 
patients have received chemotherapy 
according to the protocol require- 
ments. There currently is a surpris- 
ingly high incidence of 25% of pa- 
tients who have had major chemo- 
therapy delivery deviations that are 
considered unacceptable by the Quali- 
ty Control Committee. It is hoped that 
further experience with this regimen 
will decrease this frequency of major 
deviations. The radiotherapy review 
also reveals that only 21% of the pa- 
tients have received treatment ac- 
cording to the protocol’s requirement, 
but there is a smaller frequency (9% ) 
of those whose variations have been 
considered unacceptable. Once again, 
it is anticipated that the frequency of 
protocol deviations in surgery, chemo- 
therapy, and radiation therapy will 
decrease as experience expands among 
participating physicians. _ 

It is still too early in the trial to 
derive any meaningful information 
concerning survival or disease-free 
intervals between the two treatment 
groups. That information will be 
reported as the study matures. 

The Head and Neck Intergroup was 
designed to act as a mechanism to 
enable clinical researchers to do phase 
3 trials for head and neck cancer by 
pooling the patient population in the 


United States to include as many of 
the cooperative groups as are willing 
to participate. This current trial 
includes all of the cooperative groups 
that existed at the time the trials 
opened in 1985. The fact that 492 
patients have been registered in 38 
months is suggestive that this mecha- 
nism has been successful in achieving 
this goal. The time for completion of 
this current trial is indeterminate 
because of the existence of numerous 
variables that can have an impact on 
patient accrual. First of all, the 
patient population being studied, 
being an elderly group with other 
health problems, and the type of 
malignant neoplasm, being an infre- 
quent occurring malignant neoplasm, 
all introduce factors that can nega- 
tively impact on the accumulation of 
assessable cases. However, there is no 
question that this mechanism repre- 
sents the only way of instituting and 
successfully completing such clinical 
trials in the United States in a reason- 
able time frame. 
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Editorial Footnote 


The authors have provided an excellent 
report of their preliminary experience in 
this randomized, prospective, multi-msti- 
tutional trial. Their message focuses on the 
issues of treatment toxicity, compliance, 
and quality control. 

These are major factors in a clinical 
investigation of this magnitude, where 
such common steps as obtaining a precise 
pathologie diagnosis and determining the 
exact T-N-M classification of each patient 
become challenges. Their progress report 
deserves careful reading and analysis in 
terms of what has been accomplished to 
date. 

Of course, we eagerly await more infor- 
mation concerning the outcome of this 
study. The Head and Neck Intergroup rep- 
resents an innovative approach to clinical 
investigation and we hope that this effort 
will set the standards for many more excel- 
lent trials in the future. 

— Byron J. BAILEY, MD 
Chief Editor 
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Superior and Transantral Orbital 


Decompression Procedures 


Effects on Imcreased Intraorbital Pressure and Orbital Dynamics 


Robert J. Stanley, MD; Thomas V. McCaffrey, MD, PhD; Kenneth P. Offord, MS; Lawrence W. DeSanto, MD 


@ Eicht superier and eight transantral 
decompressions were performed in 16 
fresh cadaver ort ts in which intraorbital 
pressure was experimentally increased 
by adding 12 mL of volume to an intraor- 
bital balloon. Each decompression 
yielded a mean pressure decrease of 225 
mm Hg (85% ef the total) in experimental- 
ly induced intraorsital pressure. The max- 
imal pressure decease occurred after the 
removal! of the first complete orbital wall. 
However, incisior of the periorbita was 
most effective in achieving globe reces- 
sion and a decrease in exophthalmos. 
Although the sitees of the superior and 
transaniral deccmpression techniques 
are not comparabee, there was no statisti- 
cally significant eifferemce between the 
total net pressure decreases achieved. 

(Arch Otolasyegol Head Neck Surg 
1989: 115:369-37=) 
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GS p2ceoceupying lesions of the orbit 
may increase intraorbital pres- 
sure so that orbital blood flow may be 
compromised or a compressive optic 
neuropathy may ensue. These changes 
can be secondary to either chrenic (eg, 
Graves’ ophthalmopathy) or acute 
(eg, retrobulbar hematoma) diseases 
or conditions. In such cases, surgical 
orbital decompression procedures are 
often indicated to preserve vision. 
Such decompression procedures, by 
various approaches and techniques, 
have been successfully performed for 
many years, but relatively little is 
known about the effects of sueh oper- 
ations on orbital dynamics. 

This study was performed to deter- 
mine quantitatively the effects of 
superior and transantral orbital 
decompression procedures on orbital 
dynamics and increased intraorbital 
pressure. 


MATERIALS AND METHODS 
Procedures 


Fresh cadaver specimens were utilized 
for this study. All orbits were examined 
within 20 hours after the time of death, 
and most were examined within eight 
hours (often within four to five hours). 
Each cadaver had undergone complete 
autopsy immediately prior to experimental 
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orbital examination. Only cadavers in 
which examination of the cranial contents 
at autopsy was required were used because 
it was necessary that the cranial cap and 
brain be removed to provide access to the 
orbit via the optic eanal. 

The cadavers studied had no orbital or 
periorbital disease and had not been sub- 
jected to head trauma. Cadavers with 
enophthalmos secondary to antemortem 
dehydration or emaciation were excluded. 
The nine cadavers utilized were from per- 
sons ranging from 66 to 87 years of age; in 
seven, both orbits were examined, yielding 
data on a total of 16 orbits. 

A catheter balloon was used to produce a 
quantifiable increase in intraorbital vol- 
ume. An 80-cm Fogarty occlusion catheter 
(model 62-080-8/22 F, American Edwards 
Laboratories, Santa Ana, Calif) was used 
to add intraorbital volume and to deter- 
mine intraorbital pressure. The catheter 
itself was 8 F with a 22-F maximum size 
over the deflated balloon. 

The catheter balloon was inserted into 
the orbit through the optic canal. The 
balloon was placed intraconally (ie, within 
the orbit’s extraocular muscle cone) but 
extradurally. (If the catheter had been 
placed within the dural sleeve of the optic 
nerve, it could not have been inflated.) 
Dissection and radiographs showed that 
this method placed the balloon reproduc- 
ibly within the extraocular muscle cone of 
the orbit. 

After catheter placement, the volume of 
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the balloon was increased in 1-mL incre- 
ments up to 12 mL. Pressure measure- 
ments were taken at each volume. (Smaller 
orbits would not tolerate the addition of 12 Rau 
ei mL of volume, but at least 9 mL of volume is n Ng $ 
was added to each orbit.) Pressures were p an (= RR 
measured with a pressure transducer (P23 p NM Hi 4 K 
db, Gould Statham, Hato Rey, Puerto Rico) % Ve (eH “is ~ mm 
and recorded on a recording oscillograph % y C VE A ae 
(RG, Beckman, Schiller Park, Ill). Ease . APIYE Gap 
| Intraorbital pressure was determined by age £| ) x iF 
2 subtracting the pressure present within 
nm the catheter balloon in air alone (for any 
added volume) from that present when the 
balloon was filled to the same volume 
while in the orbit: P (balloon in orbit) 
minus P (balloon in air) equals P (orbit) for 
any specific added volume. 

Once a maximal added intraorbital vol- 
i ume was achieved for each orbit, the orbit 
was prepared for orbital decompression. In 
i four cadavers, transantral decompression 
G was performed bilaterally, yielding data on 
Pa eight transantral decompressions. In five 
y cadavers, superior decompression was per- 
formed (three bilaterally and two unilater- 
ally), also yielding data on a total of eight 
superior decompressions. 


s 
D3 





Fig 1.—Diagram of three steps of superior orbital decompression (see text). Last step is incision 
of periorbita. 


Ks Decompression procedures were per- 
a formed in standard fashion with standard 
ži surgical instruments.'* Briefly, superior 
G 


decompression?*® was performed by the 
Ma basic approach described by MacCarty et 
i al. The entire roof and a portion of the 
lateral wall of the orbit were removed. An 
he effort was made to remove the orbital roof 
all the way back to the orbital apex. The 
extent of lateral orbital wall removal 
varied from orbit to orbit, but detachment 
of the temporal muscle allowed complete 
lateral wall removal. Incision of the perior- 
bita was performed in a radial fashion 
starting at the apex. Three or four parallel 
f cuts were made in the same direction as 
~ theoptic nerve and were connected distally 
hs to unleash orbital fat (Fig 1). 

my For transorbital (inferior) decompres- 


Hi 


i 





Fig 2.—Diagram of three steps of transantral orbital decompression (see text): (1) ethmoidec- 


i sion,™* a sublabial incision was made to tomy, (2) removal of inferior orbital wall, and (3) removal of paper plate and incision of 
i3 expose the face of the maxillary antrum, periorbita. 

p and the anterior wall of the maxillary 

en sinus was removed up to the infraorbital 








i rim. The ethmoid cells were crushed and 


removed. The bone of the orbital floor was 
then removed, with preservation of the 
infraorbital nerve. Finally, three or four 
linear slits from front to back were placed 
in the periorbita, allowing herniation of 
orbital fat into the antrum (Fig 2). 
Intraorbital pressure was increased by 
the addition of 9 to 12 mL of orbital volume 
and monitored continuously during the 
decompressions. For purposes of evalua- 
tion, both decompression techniques were 
separated into three steps. For superior 
decompressions, these were (1) removal of 


the superior orbital wall, (2) removal of the 
lateral orbital wall, and (3) incision of the 
periorbita. For transantral decompres- 
sions, these were (1) ethmoidectomy, (2) 
removal of the inferior orbital wall, and (3) 
removal of paper plate and incision of the 
periorbita. At the conclusion of each of the 
three steps of a particular decompression, 
intraorbital pressure was recorded and 
orbitonometry and exophthalmometry 
were performed, the latter with a Krahn 
exophthalmometer. The catheter balloon 
was then deflated and reinflated in the 
decompressed orbit in 1-mL increments. 
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Intraorbital pressure readings were taken 
at each increment of added intraorbital 
volume. 


The Orbitonometer 


The orbitonometer, first introduced by 
Copper’ in 1948, measures resistance to 
retrodisplacement of the optic globe. 
Forces of 100, 200, and 300 g are applied to 
the orbit.* At each force used, the position 
of the globe relative to the lateral orbital 
rim is measured. Globe position (E) is the 
position of the globe at a given force. The 
retrodisplacement in millimeters (Y) can 
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then be calculated from the initial (E,) 
positien for a given force. Eio» E99, and Ez 
are the new corneal positions as the speci- 
fied forces are applied. Yio. (which equals 
(E; — Ew is the retrodisplacement of the 
globe in millimeters with a 100-g force 
applied. Similarty, Y (E, — Ex) is the 
displacement with a 200-g force applied, 
and Yio (EB, — Ew) is the displacement 
with a 300-g foree (Fig 3). 


Statistical Analysis 


All pressure-volume data, both before 
and after decompression, were presented 
graphically. Means and SDs of pressure 
data over all erbits (before and after 
decompression) were computed for superi- 
or and transantral procedures. 

The percentage excursion was defined as 
[(E, —E_)/E,] X 100. This percentage re- 
flects both the proptosis (which increases 
the E, value as intraorbital volume 
increases) and the inereased orbital ten- 
sion (leading to a decreased [E, — Ez] dif- 
ference) caused by an intraorbital space- 
occupying lesion. 

All two-sample comparisons were per- 
formed by ¢ tests and rank-sum tests (the 
conclusions reached were the same with 
both tests). Two-tailed P values were used 
throughout and only those <.05 were 
interpreted as statistically significant. 
Two-sample proeedures were used to com- 
pare the transantral and superior decom- 
pression techniques. 

Percentage excursion values for each 
step of the two decompression procedures 
were compared with a standard curve 
previously created by us in a study 


Intraorbital Pressure, mm Hg 


ER Ey 


8) ce M 





of 13 normal orbits” This standard 
curve was created by a fourth-order poly- 
nomial quadratic equation of the form 
y = 205.7 — 27.92 + 1.385227 — 0.029270% 
+ 0.000220362*, in which x is the percent- 
age excursion and y is the predicted net 
pressure. 


Balloon 





RESULTS 


Graphic representation of pressure- 
volume data before decompression 
showed that intraorbital pressures 
remain relatively low until a critical 
intraorbital volume increment is 


Fig 3.—Diagram of orbitonometer in use. Initial reading (Eo) here with no force applied is 20 mm, 
height of cornea above lateral orbital rim. When 300 g of force is applied, globe recesses 


5 mm, yielding value of 


15 mm (E3). Percentage excursion here is [(E, — Esoo)/ 


E,] X 100 = (20 — 15)/20 = 25%. (‘Reproduced from Stanley et al? by permission of The 


Laryngoscope Company.) 


600 
gq 200 
a 
E 
g 400 
Oo 
5 300 
a 
© 
a 200 
F 
G 
5 100 
© 
p= 


— 100 


8 0:10 f1 12 Oo 


Added Intraorbital Volume, mL 


Fig 4.—Intraorbital pressures before and after decompression plotted against added intraorbital volume. Before decompres- 
sion (squares), intraorbital pressures increased rapidly once critical volume increments were reached. Data are shown as 
mean + SD for eight orbits for each decompression method (not all orbits would tolerate 11 or 12 mL of added volume). Left, 
After superior decompression (circles), intraorbital pressures did not increase rapidly, despite increases in intraorbital 
volume. Right, Transantral decompression (triangles) prevented large increases in intraorbital pressure as intraorbital volume 


increased. 
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reached. Once this volume increment 
is exceeded, intraorbital pressure 
increases rapidly. In the orbit decom- 
pressed by either a transantral or 
superior approach, however, intraor- 
bital pressure did not increase rapidly 
even when the previously critical 
intraorbital volume was exceeded 
(Fig 4). 

The eight superior orbital decom- 
pressions yielded a mean pressure 
decrease of 217+ 46 mm Hg. This 
represented an 82% + 8% overall 
decrease from the preoperative in- 
traorbital pressure (Fig 5). 


The eight transantral orbital 
decompressions yielded a mean pres- 
sure decrease of 225 + 79 mm Hg. 
This represented an 85% + 9% over- 
all decrease from the preoperative 
intraorbital pressure (Fig 5). 

Percentage excursion values in- 
creased in both superior and transan- 
tral decompression techniques as each 
step was performed (Fig 6). For both 
superior and transantral decompres- 
sions, incision of the _ periorbita 
yielded the greatest increase in per- 
centage excursion. Use of the fourth- 
order polynomial allowed creation of 


a standard curve of net intraorbital 
pressure vs percentage excursion (Fig 
7) from 131 data points generated 
from 13 normal orbits. The mean pre- 
operative percentage excursion values 
from the 16 experimentally decom- 
pressed orbits were on the high (left) 
part of the standard curve. As decom- 
pression progressed, percentage ex- 
cursion values moved progressively 
downward and to the right on the 
curve. Results of superior and trans- 
antral decompressions were similar. 
Introduction of 9 to 12 mL of addi- 
tion intraorbital volume created sig- 
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Fig 5.—Effect of superior (circles) and transantral (triangles) orbital 
decompression procedures on intraorbital pressure. Although pressure 
contributions from specific steps of two procedures varied, results at 
completion were similar. (See text for descriptions of steps 1, 2, and 3 
for each procedure.) 
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Fig 6.—Percentage excursion increased as each step of either 
decompression procedure was performed, especially after incision of 
periorbita. (See text for specific operative- steps.) Circles indicate 
superior decompression; triangles, transantral decompression. 
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Fig 7.—Standard curve (line) of net intraorbital pressure plotted 
against percentage excursion created from fourth-order polynomial 
equation. Four points plotted for each technique are means for eight 
orbits for each procedure preoperatively and at end of each of three 
operative steps. As decompression proceeded, values moved down 
and to right on curve. Circles indicate superior decompression, trian- 
gles, transantral decompression. 
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Fig 8.—Ocular protrusion at each operative step for superior (circles) 
and transantral (triangles) decompression procedures. 
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nificant exophthaimos (ocular protru- 
sion) in these cadavers. This de- 
creased significantly as orbital de- 
compression progressed, with results 
of superior and transantral decom- 
pressions being similar (Fig 8). 

Comparison by two-sample proce- 
dures showed that the mean prede- 
compression intraorbital pressure of 
the eight orbits treated by superior 
decompressiens was not significantly 
different frem the mean of those 
treated transantrally. Although the 
various steps of the two decompres- 
sion techniques did not give identical 
pressure values, there was no signifi- 
cant difference between the total 
mean net pressure decreases achieved. 
Likewise: there-was no significant dif- 
ference between transantral and 
superior decompression techniques in 
regard to the percentage of the initial 
increased intraorbital pressure that 
could be decompressed. 

Mean preoperative percentage ex- 
cursion showed no significant differ- 
ence between the two procedures. Val- 
ues at completion of decompression 
also were not different. 

Mean values of preoperative exoph- 
thalmos showed no significant differ- 
ence between the two procedures. 
Likewise. no differences were seen at 
the completion of decompression. 
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COMMENT 


The superior and transantral 
approaches were selected for study 
because they are the two decompres- 
sion procedures now most commonly 
used. The steps of the two decompres- 
sion methods varied in their effects, 
but the overall results were similar. 
By each method, the maximal de- 
crease in pressure was achieved by the 
step that removed the first complete 
(superior or inferior) orbital wall, ie, 
step 1 of the superior decompression 
and step 2 of the transantral. Com- 
plete decompression required removal 
of two of the bony orbital walls. 

Periorbital incision (ie, step 3 of 
each technique) produced only a small 
decrease in intraorbital pressure. 
However, incision of periorbita was 
most effective in producing globe 
recession. It also is the step that most 
increased measured percentage excur- 
sion and decreased exophthalmos. 
With a transantral orbital decom- 
pression, the amount of globe reces- 
sion and, to a smaller degree, the 
pressure decreases achieved are 
directly proportional to the amount of 
orbital fat allowed to herniate into the 
antrum. 

Although, as shown here experi- 
mentally, the superior and transan- 
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tral orbital decompression techniques 
each can produce similar effects on 
orbital dynamics, our results should 
not be interpreted to imply that they 
are equal in all respects. The transan- 
tral approach is probably the best 
initial choice of surgical procedure, in 
most cases, because of its lower asso- 
ciated morbidity. However, if the dis- 
ease process is located predominantly 
in the extraocular muscles directly at 
the orbital apex, superior decompres- 
sion may be preferred because this is 
the only way the orbital apex can be 
adequately decompressed. If initially 
treated transantrally, these patients 
may require subsequent superior 
decompression. . 

That percentage excursion values 
move progressively downward and to 
the right on the standard curve of net 
intraorbital pressure plotted against 
percentage excursion as decompres- 
sion surgery progresses is additional 
evidence that such standard curves 
may be useful clinically. Comparison 
of clinical orbitonometry data with 
such experimentally derived curves 
eventually may allow prediction as to 
which patients are approaching criti- 
cal intraorbital pressure levels and 
may benefit from orbital decompres- 
sion surgery to preserve vision. 
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Desmoplastic Melanoma 


Histologic Correlation With Behavior and Treatment 


Samuel Beenken, MD; Robert Byers, MD; J. Leslie Smith, MD; 
Helmuth Goepfert, MD; Rick Shallenberger, MPH 


@ Desmoplastic (neurotrophic) mela- 
noma is a histologic variant of cutaneous 
melanoma that has a distinct clinical 
behavior. To better understand this 
behavior and to treat the disease more 
effectively, the medical records of 16 
patients treated for this disease over a 
12-year period were reviewed. Thirteen 
patients had head and neck lesions, the 
ear being a common site. The average 
thickness of the lesions was 5.75 mm. Six 
(46.2%) of 13 patients had local recur- 
rence of disease. Only two patients 
(15.4%) developed regional node metas- 
tases. None of the patients with clinically 
NO desmoplastic melanoma were found to 
have positive nodes after elective neck 
dissection, regardless of the thickness of 
the primary lesion. Wide excision of the 
primary lesion with frozen section control 
of surgical margins and careful examina- 
tion for the presence of perineural inva- 
sion is important in determining the 
extent of surgical resection. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:374-379) 


pjt melanoma has been 
recognized as a distinct variant 
of malignant melanoma since the ini- 
tial report by Conley et al' in 1971. 
They described a group of seven 
patients in whom spindle cell tumors 
with extreme desmoplasia arose from 
pigmented skin lesions usually located 
in the head and neck region. This type 
of melanoma formed subcutaneous 
tumors that behaved as highly malig- 
nant, stubbornly recurring, and often 
metastasizing neoplasms.' Although 
this variant of melanoma is unusual, 
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it occurs with sufficient frequency to 
justify an analysis of its clinical and 
pathologic characteristics in an effort 
to better understand its behavior and 
to determine what constitutes proper 
surgical treatment. 


PATIENTS AND METHODS 


The medical records of all patients with 
suspected desmoplastic melanoma seen at 
The University of Texas M. D. Anderson 
Cancer Center in Houston between Jan 1, 
1975 and Dec 31, 1987 were reviewed. This 
study population was identified through a 
search of databases maintained by the 
Departments of Pathology and Patient 
Studies. Microscopic sections were re- 
viewed by one senior pathologist (J.L.S.) 
and 16 cases of desmoplastic melanoma 
were confirmed. Follow-up information 
was obtained from records of outpatient 
visits and hospital admissions, autopsy 
reports, and correspondence from refer- 
ring physicians and family members. 
Analysis of the data was completed in June 
1988. 

To give some perspective to the clinical 
behavior of desmoplastic melanoma aris- 
ing in the head and neck region, seven 
patients with this disease who had neck 
dissections at our institution were com- 
pared with all patients with nondesmo- 
plastic melanoma of similar head and neck 
sites who had neck dissections at our insti- 
tution during the same time period. Data 
concerning 20 clinically important vari- 
ables were collected for each patient in the 
two groups. None of the patients in either 
group had had previous neck dissection, 
chemotherapy, radiotherapy, or were 
known to have distant metastases at the 
time of surgery. Thus, the two groups were 
comparable in all aspects except the histo- 
pathologic features of their melanomas. A 
cross-sectional analysis of the desmoplas- 
tic and nondesmoplastic melanoma com- 
parison groups constitutes the focus of this 
study. 


HISTOPATHOLOGIC 
CHARACTERISTICS 


Malignant melanomas exhibit a 
wide range of histologic patterns and 
cell types, many of which simulate 
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other malignant neoplasms. Desmo- 
plastic melanoma, one such histologic 
variant, is characterized by malig- 
nant, spindle-shaped tumor cells in a 
desmoplastic or fibrotic stroma. The 
spindle cells exhibit polymorphism 
and hyperchromatism in most areas. 
Atypical mitoses may be encountered. 
Some areas, however, may exhibit an 
orderly arrangement of more uniform 
spindle cells and collagen that is less 
recognizable as a malignant process. 
Though an occasional spindle cell- 
containing melanin pigment may be 
present in the superficial dermis of 
primary lesions, the tumors otherwise 
are virtually amelanotic. Thus, a lim- 
ited microscopic field of the tumor, 
stained with routine hematoxylin- 
eosin, may not be recognizable as mel- 
anoma and can be indistinguishable 
from a sarcoma (Fig 1). 

The histologic diagnosis of a prima- 
ry malignant melanoma is based on 
the presence of dermal invasion by 
atypical, cytologically malignant 
melanocytes from the epidermis. This 
requirement applies to the diagnosis 
of a primary desmoplastic melanoma 
as well. This variant is not a clinico- 
morphologic type of melanoma, ie, 
superficial spreading, nodular, lentigo 
maligna, or acral-lentiginous melano- 
ma, but rather a cytologic and histo- 
logic subset.’ Examination of the epi- 
dermis in skin adjacent to a desmo- 
plastic melanoma will reveal lentigo 
maligna in the majority of patients— 
eight patients (60.0%) having this 
finding in our review. 

Multiple sections through a desmo- 
plastic melanoma may be required to 
identify the epidermal component. 
Figure 2 depicts an area of skin adja- 
cent to an invasive desmoplastic mela- 
noma. It exhibits an intraepidermal 
proliferation of atypical melanocytes 
lying predominantly in the basal layer 
of the epidermis and spread over a 
relatively broad area. These features 


Desmoplastic Melanoma—Beenken et al 


are characteristic of lentigo maligna. 
No unequivocal invasien is seen. Fig- 
ure 3 illustrates another area of the 
lesion where there is disruption of the 
dermoepiderma! junction with dermal 
invasion by atypical melanocytes. 
Though a few of the cells in the papil- 
lary dermis are rounded and epitheli- 
oid, with some containing melanin 
pigment, most of the dermis is occu- 
pied by a subtle desmeplastic compo- 
nent without pigment. In lesions such 
as this, the spindle cells can easily be 
overlooked as being part of the mela- 
noma, particularly when obscured by 
lymphoeytic infiltration. Figure 4 
illustrates atypical epidermal melano- 
cytes with lentigo maligna distribu- 
tion streaming from the epidermis 
into an underlying desmoplastic mela- 
noma. Figure 5 illustrates a promi- 
nent intraepidermal proliferation of 
atypical melanocytes focally stream- 
ing off into a subtle underlying des- 
moplastic component. Not all of the 
melanoma cells in thisphotograph are 
of spindle cell type, some being vague- 
ly epithelioid. It is to be emphasized 
that desmoplastic melanoma cells 
may coexist with melanoma cells of 
the more usual types. 

Seme desmoplastic melanomas ex- 
hibit a pattern suggestive of nerve 
differentiation or they lie in close 
proximity to nerve structures. To 
these the term neurotrophic melano- 
ma has been applied (Fig 6). Most 
pathologists consider neurotrophic 
melanoma to be a subtype of desmo- 
plastic melanoma. 

Occasionally tumors are encoun- 
tered in which a desmeplastic melano- 
ma is considered but cannot be sub- 
stantiated because of the lack of 
melanin pigment and the lack of a 
demonstrable primary epidermal! mel- 
anoma component. Lecal recurrences 
of desmoplastie melanoma and meta- 
static tumors in particular can 
present this problem. Figure 7 is an 
example of this, exhibiting a malig- 
nant spindle eell tumor without mela- 
nin pigment and with no conclusive 
histologic differentiation. In such 
instanees, immunoperoxidase stain- 
ing utilizing S100 can be helpful, rec- 
ognizing that nerve cells also stain 
with $100. Electron microscopy may 
or may not be helpful, since the cells 
usually do net contain melanosomes 
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Fig 1.—Amelanotic desmoplastic melanoma exhibiting cytologically malignant spindle cells and 
desmoplasia, forming a pattern indistinguishable from sarcoma (hematoxylin-eosin, high 


power). 





Fig 2.—Lentigo maligna in area of epidermis lateral to invasive desmopiastic melanoma, 
exhibiting proliferation of atypical melanocytes in basal layer of epidermis. No invasion is present 
in this area (hematoxylin-eosin, high power). 


and may present ultrastructural fea- 
tures more in keeping with nerve cells 
or fibroblasts. 


RESULTS 


Sixteen patients with desmoplastic 
melanoma presenting to our institu- 
tion had their cases reviewed. Salient 
features of these cases are presented 
in Table 1. The average age of these 
patients was 62.7 years, with a range 
of 42 to 76 years. Only two patients 
were female. Three patients (cases 1 
through 3) had non-head and neck 
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primary lesions and were excluded 
from further analysis. Eight (61.5% ) 
of the remaining 13 patients pre- 
sented to our institution with recur- 
rence of local disease, while only two 
patients (15.4%) developed regional 
metastases. Six (46.2%) of these 13 
patients developed lung (five patients) 
or bone (one patient) metastases and 
five of the six developed distant 
metastases after recurrence of local 
disease. Disease-free interval ranged 
from five to 90 months, with an aver- 
age of 26.6 months. Four patients 
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remained free of recurrent disease at 
the end of the study period. Absolute 
survival, based on the date of last 
contact, ranged from five to 140 
months, with an average of 55.0 
months. Nine patients (69.2%) were 
alive at the end of the study period. 

Six patients (cases 4 through 9) had 
head and neck desmoplastic melano- 
mas treated initially in a variety of 
ways at various institutions. One 
patient (case 7) presented to our insti- 
tution with regional node metastases 
after a neck dissection elsewhere. Sev- 
en patients (cases 10 through 16) who 
had desmoplastic melanomas of the 
head and neck region underwent neck 
dissections at our institution. One of 
these patients (case 15) had developed 
disease in a parotid node. This 
occurred eight years after excision of 
a preauricular primary lesion. 

Table 2 characterizes the seven 
patients with desmoplastic melanoma 
who had neck dissections at our insti- 
tution and the 62 patients with 
nondesmoplastic melanoma in the 
comparison group. Four (57.1%) of 
seven patients with desmoplastic mel- 
anoma presented with recurrent dis- 
ease vs none in the nondesmoplastic 
group. Only one (14.3%) of seven 
patients with desmoplastic melanoma 
presented with palpable regional 
lymphadenopathy vs 23 (37.1%) of 62 
patients in the nondesmoplastic com- 
parison group. 

A measurement of the thickness of 
the primary lesion was available in 
six (85.7% ) of the patients with des- 
moplastic melanoma and in 39 
(62.9% ) of the patients with nondes- 
moplastic melanoma. Table 3 indi- 
cates the number of cases in each of 
four thickness groups. Thickness in 
four (66.7%) of those desmoplastic 
melanomas where measurement was 
available was greater than 4.00 mm 
and in none was it less than 1.50 mm, 
while thickness in five (12.8%) of 
those nondesmoplastic melanomas 
where measurement of thickness was 
available was greater than 4.00 mm 
and in 16 (41.0%) was less than 1.50 
mm. 

The average number of nodes found 
in the neck dissection specimens of 
those patients with desmoplastic mel- 
anoma was 15.7, with a range of eight 
to 28 nodes, while in patients with 
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Fig 3.—Invasive ‘isis honidete melanoma arising in erties abiane: A few invading epithelioid 
melanoma cells are present in papillary dermis. Subtle desmoplastic melanoma component, 
infiltrated by lymphocytes, largely occupies dermis (hematoxylin-eosin, high power). 
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Fig 4.—Spindled melanoma cells streaming from atypical ee melanocytes. Cells are 
in continuity with desmoplastic melanoma replacing dermis (hematoxylin-eosin, high power). 


nondesmoplastic melanoma the aver- 
age was 26.4, with a range of four to 89 
nodes. 

Table 4 describes the number of 
patients with histologically positive 
nodes in the desmoplastic and nondes- 
moplastic comparison groups. Overall, 
only one patient in the desmoplastic 
group and 28 (45.2% ) of 62 patients in 
the nondesmoplastic comparison 
group had histologically positive 
nodes in their neck dissection speci- 
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mens. Six (15.4% ) of 39 patients in the 
nondesmoplastic comparison group 
who were clinically NO had histologi- 
cally positive nodes after neck dissec- 
tion, while this was not the case with 
any patients having desmoplastic 
melanoma. In this group of six 
patients with nonpalpable nodal 
metastases, the average number of 
nodes examined was 24.8, with a range 
of seven to 71 nodes. 

The interval from the time of sur- 
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Fig &5.—Prominent intraepidermal proliferation of atypical melanocytes, predominantly of spindle 
cell type, streaming from epidermis into subtle underlying desmoplastic melanoma component 
(hematoxylin-eosin, high power). 
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gery to the last clinical examination 
ranged from two to 54 months, with 
an average of 18.3 months, in the 
desmoplastic melanoma group and 
from zero to 144 months, with an 
average of 39.8 months, in the nondes- 
moplastic group. 


COMMENT 


Histologic characteristics and 
pathogenesis have been the primary 
foeus of several small series of articles 
reporting cases of desmoplastic mela- 
noma published since 1971.*° The des- 


moplasia and neurotropism seen have 
been described as expressions of phe- 
notypic derepressions.’ The epidermal 
melanocyte is a neural crest deriva- 
tive and retains but represses the 
genetic options of its embryonic pre- 
cursor. As dysplastic melanocytes 
migrate into the dermis, they encoun- 
ter different epigenetic influences 
than were encountered in their previ- 
ous epidermal location. It is believed 
that these changes in environment 
occasionally induce phenotypic trans- 
formations with expression of the pre- 
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viously repressed genetic options of 
desmoplasia and neurotropism. These 
transformations, along with the fre- 
quent lack of melanin pigment, 
explain why some primary lesions are 
not recognized as melanomas by 
pathologists. The desmoplastic mela- 
noma pattern may be subtle. Conse- 
quently, the extent of a lesion can be 
difficult to determine, explaining in 
part the relatively high frequency 
with which desmoplastic melanomas 
recur. 

From the pathologists point of 
view, an adequate biopsy specimen is 
essential in making the correct diag- 
nosis. An excisional biopsy carried 
well down into the subcutaneous tis- 
sue, with a l-mm cuff of normal tis- 
sue, is the first step in proper manage- 
ment. Shaved biopsy specimens or 
shallow excisional biopsy specimens 
may not include the deeper portions of 
these lesions and may therefore pre- 
clude recognition of the lesion as a 
desmoplastic melanoma. 

A common clinical presentation in 
desmoplastic melanoma is that of an 
amelanotic subcutaneous nodule in 
the area of a previously excised skin 
lesion. In these circumstances, if there 
is associated lentigo maligna, one 
should be especially suspicious of 
recurrent desmoplastic melanoma. In 
addition to an adequate biopsy speci- 
men in these cases, every effort should 
be made to obtain the pathology slides 
of the previously excised lesion for 
review by the pathologist. 

Important characteristics of desmo- 
plastic melanoma, confirmed in our 
review, are the relatively great thick- 
ness and high potential for local 
recurrence of the primary lesion. 
There is also a potential for perineu- 
ral spread. These characteristics 
make aggressive local resection cru- 
cial. The extent of the tumor and the 
functional and cosmetic consequences 
of wide local excision all play a role in 
determining the width of surgical 
margins. Two- to three-centimeter 
margins may be adequate initially, if 
all margins are free after frozen sec- 
tion examination. The final pathology 
report, however, may still show tumor 
extending to or through the margins 
of the specimen because of the 
tumor’s ability to gradually fade into 
the surrounding normal stroma. Wide 
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Thickness Time of 
Case No./Sex/ of Primary Initial Node Recurrence, 
Age, y* Lesion, mm Treatment Statust mo Site 


1/M/59 Shoulder 3.0 Excision§ 


2/M/56 Shoulder 6.0 Excision Regional Axillary 


re ares 


Follow-up 
Node Period,t Status of 


Treatment Statust mo Patient 


Lung 


nodes, dissection, metastases 
lung immunotherapy§ 


3/M/68 Upper l Excision§ 
arm 


4/M/65 Cheek er Excision, neck Local, Chemotherapy § 140 Dead: lung 


dissection lungs 


metastases 


5/M/70 Ear dos Excision Skin, Chemotherapy§ Dead: bone 


bone 


metastases 


6/M/42 Eyebrow toes Excision Local, Excision, 
lungs lobectomy§ 


2.2 Excision, neck Regional Neck dissection§ Dead: lung 


dissection nodes 
Lip he Excision, 
radiotherapy§ 
9/M/66 Forehead j Excision, § 
radiotherapy § 


10/M/63 Temple 5.0 Excision, neck 
dissection§ 


metastases 


11/F /64 Cheek 13.0 Excision,§ neck Local Mandibulectomy§ 74 Dead: lung 


dissection§ 


metastases 


12/M/56 Ear 6.0 Excision Local Excision,§ neck 
dissection§ 


13/F /74 Cheek rae Excision Local Orbital 


Lung 


exenteration,§ metastases 


neck 


dissection§ 


14/M/58 Ear 3.0 Excision, neck 
dissection§ 


15/M/76 Ear : Excision Regional Excision,§ neck 
nodes dissection§ 

16/M/74 Ear : Excision Local Excision,§ neck 
dissection§ 


* Age at treatment. 

tMinus sign indicates negative; plus sign, positive. 

Period from treatment of primary lesion. 

§Treatment at The University of Texas M. D. Anderson Cancer Center, Houston. 
||NED indicates no evidence of disease. 

Repeated excisions of locally recurrent disease elsewhere. 
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Fig 7.—Desmoplastic melanoma composed of amelanotic malignant spindle cells. Lesion, as 
represented by this microscopic field, is not diagnostic. In primary lesion, identification of 
epidermal melanocytic origin is necessary. If lacking, as in recurrence or metastasis, S100 
preparation may be helpful (hematoxylin-eosin, high power). 
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local reexcision with removal of tissue 
down to fascia, muscle, periosteum, or 
even bone is often necessary. Lesions 
overlying the parotid gland should be 
treated with wide excision and super- 
ficial parotidectomy. Margins of 
resected specimens should also be 
carefully evaluated for evidence of 
perineural spread. If nerve involve- 
ment is present, any large nerves in 
proximity to the resected area must 
be evaluated and resected if involved, 
ie, lip, mental nerve, forehead, supra- 
orbital nerve. Cases 11 and 13 (Table 
1) serve as dramatic examples of this 
with spread along the inferior alveo- 
lar nerve necessitating hemimandibu- 
lectomy in the first patient and 
spread along the infraorbital nerve 
necessitating orbital exenteration in 
the second patient. : 

We have been particularly inter- 
ested in the low incidence of regional 
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Table 2.—Characterization of Desmoplastic Melanoma Study Group and 
Hondesmoplastic Melanoma Comparison Group 


Desmoplastic 
Melanoma 
(n = 7) 


2 (28.6) 


4 (57.1) 
3 (42.9) 
Previous surgeryt 
Yes 
1 (14.3) 
Recurrent diseaset 
Yes 4 (57.1) 
3 (42.9) 
Palpable nodes 
Yes 1 (14.3) 


Surgery at MDAC[§ 
Wide excision || 
Yes 


Parotidectomy 
Yes 6 (85.7) 


Total 


Popvlation 
(n = 69) 


Nondesmoplastic 
Melanoma 
(n = 62) 


48 (77.4)* 53 (76.8)* 


14 (22.6) 


28 (45.2) 
34 (54.8) 


58 (93.5) 


0 


62 (100.0) 65 (94.2) 


23 (37.1) 
39 (62.9) 


24 (34.8) 
45 (65.2) 


52 (83.9) 
10 (16.1) 


58 (34.1) 
11 ( 5.9) 


55 (88.7) 61 (38.4) 


8 (11.6) 





* Numbers in paresitheses indicate percentage for that characteristic. 


+Previous surgery or prmary lesion only. 
Recurrent disease at primary site. 


§Surgery at The Uviversity of Texas M. D. Anderson Cancer Center in addition to neck dissection. 
||Wide excision of primary lesion, of recurrent disease at primary site, or of scar from previous excision. 


Table 4.—Number of Patients With Histologically Positive Nodes in the Desmoplastic and 
Wondesmoplastic Melanoma Comparison Groups 


Desmoplastic (n = 7) Nondesmoplastic (e = 62) 


Patients with palpable ymphadenopathy 
(n = 24), No. © positive nodes 
0 


1 


2-3 


>4 


Patients with no galpatle lymphadenopathy 
(n = 45), No. & postive nodes 


node metastases in patients with des- 
moplastic melanoma as compared 
with those with nondesmoplastic mel- 
anomas, despite much thicker prima- 
ry lesions and a h gher incidence of 
locally recurrent disease in desmo- 
plastic melanoma. The cross-sectional 
analysis preserted in this report con- 
vincingly demonstrated the differ- 
ences in this regard. Three times as 
many patients wita nondesmoplastic 
melanoma were shcwn to have region- 
al metastases when compared with 
patients with desmoplastic melano- 
ma. In this respect, desmoplastic mel- 





anomas not only look like sarzomas in 
their histologic appearance, Dut they 
also behave clinically like sarcomas as 
well. While neck dissections were 
more extensive in patients with non- 
desmoplastic melanoma, it is reason- 
able to assume that this wes due to 
the increased incidence of palpable 
lymphadenopathy in that greup. 

The usual criteria for eleccive node 
dissection, based on the thiekness of 
the primary lesion, are inappropriate 
when treating patients with desmo- 
plastic melanoma arising in the head 
and neck region. Elective neek dissec- 
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Table 3.—Classification of Desmoplastic 
Melanoma and Nondesmoplastic Melanoma 
Comparison Groups by Thickness of the 
Primary Lesion 


Melanoma* 
Thickness, 
mm Desmoplastic Nondesmoplastic 


=0.75 (0) 2 (5.1) 
0.76-1.50 0 14 (35.9) 
1.51-4.00 2 (33.3) 18 (46.2) 
>4.00 4 (66.7) 5 (12.8) 
Unknown 1 23 





*Numbers in parentheses indicate percentage of 
total with known thickness. 


tions in the treatment of this disease- 
are not appropriate, regardless of the 
thickness of the primary lesion. Eval- 
uation of specimens obtained from 
fine-needle aspiration may help in 
selecting patients for neck dissection 
who have palpable nodes. 

The incidence of distant metastases 
seen in patients with desmoplastic 
melanomas arising in the head and 
neck region is similar to that seen in 
the general population with melano- 
ma with equally thick lesions, but five 
(83.3% ) of six patients with desmo- 
plastic melanoma who developed dis- 
tant metastases did so after local 
recurrence. It is hoped that correct 
diagnosis and aggressive surgical 
resection of the primary lesion will 
result in better local control and a 
decreased incidence of distant metas- 
tases. 
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Clinical Notes 





Neurofibromatosis Type II of 
the Head and Neck 


Peter D. Costantino, MD; Craig D. Friedman, MD; Harold J. Pelzer, DDS, MD 


è Neurofibromatosis type Il (NF-II) has 
been traditionally referred to as ‘‘acous- 
tic” neurofibromatosis and is not known 
to be genetically distinct from classic von 
Recklinghausen’s disease (NF-l). Neurofi- 
bromatosis type Il is due to a lesion on 
chromosome 22q, while von Recklinghau- 
sen’s neurofibromatosis is from a defect 
on chromosome 17. The approximate inci- 
dence of NF-ll is one in 50000, with 
bilateral acoustic neuromas occurring in 
over 90% of those with the abnormal 
gene. We studied a 17-year-old boy with 
NF-Il who presented with bilateral acous- 
tic neuromas and a concomitant primary 
nasopharyngeal meningioma. Less than 
30 nasopharyngeal meningiomas have 
been documented, and the presence of 
both tumor types in the same individual is 
unique in the literature. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:380-383) 


pa nitie neurofibromatosis (NF) is 
now classified by the National 
Institutes of Health (Bethesda, Md) as 
NF type II (NF-II).! This classifica- 
tion system is based on the knowledge 
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that NF-II is genetically distinct from 
“classic” von Recklinghausen’s dis- 
ease, which is now designated NF-I. 
The key features of acoustic NF, as 
compared with von Recklinghausen’s 
NF, are a scarcity of cutaneous lesions 
and the development of bilateral 
acoustic neuromas in over 90% of 
those affected.’ These two major types 
of NF also differ in their natural 
course, treatment requirements, and 
prognosis. 

The unique case of a patient with 
NF-II who developed bilateral acous- 
tic neuromas and a concomitant pri- 
mary nasopharyngeal meningioma is 
presented herein. Acoustic NF (NF-II) 
shows an incidence of approximately 
one in 50000 individuals.? There are 
less than 30 documented primary 
meningiomas of the nasal cavity and 
paranasal sinuses.’ The combination 
of a primary nasopharyngeal menin- 
gioma and bilateral acoustic neuro- 
mas in the same individual is unique 
in the world literature. In addition to 
the case presented, the most recent 
classification system for neurofibro- 
matosis is reviewed and the treatment 
options for individuals with NF-II are 
discussed. 


REPORT OF A CASE 
A 17-year-old man was referred to 


Northwestern Memorial Hospital, Chica- 
go, because of a nasopharyngeal mass that 
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had been discovered after an episode of 
persistent epistaxis. Retrospectively, he 
had complained of bilateral nasal obstruc- 
tion persisting over the last two years. 
Subsequent computed tomography (CT) 
and magnetic resonance (MR) imaging 
revealed a nasopharyngeal mass that 
extended into the right ethmoid and sphe- 
noid sinuses (Fig 1), and bilateral acoustic 
nerve tumors (Fig 2). The patient had no 
complaints of hearing loss, tinnitus, or 
vertigo. There was no family history of 
hearing loss, multiple neuromas, or other 
forms of cancer. An audiogram showed 
normal sensitivities but bilaterally absent 
acoustic reflexes. A brain-stem auditory 
evoked response demonstrated bilateral 
prolongation of the interwave latencies, 
indicating a conduction defect of the cen- 
tral auditory pathway consistent with an 
eighth-nerve tumor. 

In addition to a large mass in the poste- 
rior nasal cavity and nasopharynx, physi- 
cal examination revealed bilaterally 
absent gag reflexes, decreased corneal 
reflexes bilaterally, and deviation of the 
uvula to the left. Other physical abnormal- 
ities included right thoracic scoliosis and 
Dupuytren’s contracture of the fourth dig- 
it of the right hand. No cutaneous neurofi- 
bromas or cafe-au-lait spots were present. 
The results of the remainder of the exami- 
nation were unremarkable. 

The preoperative diagnosis was a juve- 
nile angiofibroma; therefore, angiography 
and embolization of the mass were per- 
formed. The mass was removed via the 
combination of a sublabial degloving inci- 
sion and a transpalatal approach. The 
patient had an uncomplicated hospital 
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Fig 1.—Axial magnetic resonance image demonstrating nasopharyn- 


geal mass. 


course and was discharged on the eighth 
postoperative day, with arrangements for 
genetic counseling and close follow-up of 
his bilateral acoustic tumors. 

Examination of the surgical specimen 
disclosed a lobulated, fleshy, pink, 
3.0 X 4.5-em mass. Histologic examination 
showed numerous whorls and psammoma 
bodies with seme papillary formation, 
which were consistent with a transitional 
meningioma (Fig 3). No neurogenic ele- 
ments were found, and all margins were 
free of tumor. 


COMMENT 


Since 1882, when von Recklinghau- 
sen first described NF, many names 
have been given to its various forms. 
In 1987 a National Institutes of 
Health Consensus Development Con- 
ference agreed on a genetically based 
classification system for NF. As men- 
tioned previously, this system labels 
“classic” von Recklinghausen’s dis- 
ease as NF-I, while the “acoustic” 
form is designated NF-II. An alter- 
nate or “segmental” form is currently 
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included to encompass those presenta- 
tions that do not meet the criteria of 
NF-I or NF-II.:! 

With our current understanding of 
genetics, it is entirely inaccurate to 
consider NF as a single disease entity. 
Misconceptions persist in the litera- 
ture that von Recklinghausen’s NF 
and acoustic NF represent variations 
of von Recklinghausen’s disease. In 
fact, they are two genetically distinct 
disorders that are more correctly 
referred to as neurofibromatosis. Von 
Recklinghausen’s NF results from an 
abnormal gene on chromosome 17,' 
while acoustic NF is due to a lesion on 
chromosome 22q.° Both NF-I and NF- 
II can be inherited on a familial basis 
or occur as an isolated new mutation. 
Further, both forms of NF show auto- 
somal dominant inheritance with 
variable penetrance. In marked con- 
trast to patients with von Reckling- 
hausen’s NF, those with NF-H rarely 
develop significant cutaneous lesions, 
though several cafe-au-lait spots or 
neurofibromas are common. The key 


Fig 2.—Ceronal magnetic resonance image showing bilateral acoustic 
nerve tumers (arrows). 





‘Se 


feature of NF-II is the development of 
bilateral acoustic neuromas in greater 
than 90% of those with the abnormal 
gene. This significantly increased fre- 
quency of bilateral acoustic tumors is 
not found in von Recklinghausen’s 
NF2 Other significant differences 
exist between the two major forms of 
NF (Table 1). 

Onset of symptoms in NF-II usually 
begins in the teens to early 20s, with 
the earliest complaint being hearing 
loss. Even though von Recklinghau- 
sen’s NF can be devastating in its 
severe form, NF-II causes more con- 
sistent serious morbidity due to the 
high incidence of functional deafness.‘ 
In an attempt to preserve hearing 
better, radiation and chemotherapy 
have been used in the treatment of 
bilateral acoustic tumors. Noren’ 
reported 33 cases of acoustic neuro- 
mas treated with stereotactic radia- 
tion in which tumor size decreased in 
25%, remained unchanged in 46%, 
and increased in 29%. Hearing was 
not improved in any of these patients, 
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Cutaneous manifestations 


Cafe-au-lait spots (= 1) 
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Presenile lens opacities 


involvement 
Malignant transformation 


while 57% showed a decrease in audi- 
tory acuity over a mean follow-up of 
3.5 years. Jahrsdoerfer and Benjamin? 
reported the use of a combination of 
doxorubicin hydrochloride, dacarba- 
zine, and cyclophosphamide with 
encouraging short-term results, but 
the role of this modality in the overall 
treatment of bilateral acoustic tumors 
_ remains undetermined. The mainstay 

of management remains surgery, the 
‘specifics of which are beyond the 
scope of this article. There are several 


Characteristics of von Recklinghausen’s Neurofibromatosis (NF-I) and Acoustic 
Neurofibromatosis (NF-II) 


Characteristic NF-II 


NF-I 
17 22q 


Prevalence 1:3000 1:50 000 

Acoustic neuromas Rare (usually >90% bilateral 
unilateral) 

Inheritance Autosomal dominant Autosomal dominant 

Age at onset ist decade 2nd decade 
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excellent review articles on the man- 
agement of bilateral acoustic nerve 
tumors.”"' In short, this difficult prob- 
lem is most appropriately managed by 
a skilled neuro-otologist. 

The presentation of the patient in 
this case report is markedly unusual, 
as he initially appeared to have a 
juvenile angiofibroma but was found 
to have a nasopharyngeal meningio- 
ma. As previously mentioned, there 
are less than 30 documented primary 
meningiomas of the nasal cavity and 
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paranasal sinuses. There is an 
increased frequency of meningiomas 
of the posterior fossa and cranial 
nerves in persons with NF-II. In the 
general population, meningiomas are 
uncommon in those less than 30 years 
old, with the peak incidence around 50 
years.” Meningiomas tend to present 
at a much earlier age in those with 
NF-II, and a meningioma in an indi- 
vidual less than 30 years old should 
raise the suspicion that NF-II could be 
the underlying cause. Multiple 
Schwann’s cell tumors of the spinal 
nerve roots and the peripheral or cra- 
nial nerves also occur with higher 
frequency in NF-II. These tumors can 
eventually become quite debilitating, 
especially those that involve the spi- 
nal roots. Therefore, an MR image or 
CT scan of the entire neuraxis is a 
necessary part of the workup. 

In addition to acoustic neuromas, 
NF-II results in the development of 
presenile lens opacities and cataracts 
in about 50% of those with the abnor- 
mal gene.” The lens opacities can pre- 
cede the onset of hearing loss and can 
serve as a method of screening family 
members who may carry the gene. 
Individuals with NF-II do not com- 
monly suffer from iris Lisch nodules 
or optic gliomas, which are seen more 
frequently in von Recklinghausen’s 
NF. 

The possibility of NF-II should be 
entertained in any patient who 
presents with (1) multiple neurogenic 
tumors in the absence of another 
explaining diagnosis, (2) an acoustic 
neuroma before age 30 years, or (3) a 
meningioma, especially of the posteri- 
or fossa, before age 30 years.’ As there 
are no specific tests for NF, the diag- 
nosis is achieved through a multi- 
modal approach. The initial workup 
should include both a meticulous der- 
matologic evaluation and an ophthal- 
mologic examination. Further, a stan- 
dard audiogram and a brain-stem 
auditory evoked response should be 
obtained. Should these initial evalua- 
tions be suggestive of NF, a CT scan or 
an MR image of the head and spine 
should be obtained to search for an 
acoustic tumor or other intracranial 
or paraspinal lesion. This initial eval- 
uation should be extended to include 
the parents, offspring, and siblings of 
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any patient with a firm diagnosis of 
NF-II. 

Genetic and life-style counseling 
are key compenents of treatment for 
both the patient and the family. The 
risk that an offspring, parent, or sib- 
ling will hawe the abnormal gene is 
50%. Preparations for probable deaf- 
ness, such as instruction in lip read- 
ing, should be initiated while useful 
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hearing is still present. Further, pre- 
cautions relating to vestibular compe- 
tence must be taken, such as avoiding 
climbing, swimming, and piloting an 
aircraft. 

It is now clear that NF is composed 
of at least two genetically distinct 
diseases: von Recklinghausen’s NF 
(NF-I) and acoustic NF (NF-M). These 
two types of NF differ greatly in their 
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natural courses, treatment, and prog- 
nosis. An understanding of these spe- 
cific differences is necessary to guide 
the evaluation of any patient sus- 
pected of having NF. Further, only 
through a multimodal treatment plan 
that addresses the genetic, life-style, 
and surgical considerations of NF-II 
can optimal management be pro- 
vided. 
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Chondromyxoid Fibroma of the 


Mastoid Invading the Occipital Bone 


Ken Kitamura, MD; Kenichi Nibu, MD; Masao Asai, MD; 


Nobuyuki Shitara, MD; Toshiro Niki, MD 


@ We describe a case of chondromyx- 
oid fibroma of the mastoid bone extend- 
ing along the occipital bone in a 48- 
year-old man. The presence of this tumor 
was heralded solely by aural fullness 
caused by otitis media with effusion. The 
tumor arose from the mastoid cavity, 
eroding the entire petrous portion, and 
invading the foramen magnum and jugular 
foramen. The occurrence of this tumor is 
exceedingly rare, and, to our knowledge, 
this is only the second article in the 
literature that describes a chondromyxoid 
fibroma of the mastoid region. The clinical 
appearance of this tumor and its light- 
and electron-microscopic findings are 
presented with reference to other arti- 
cles. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:384-386) 


hondromyxoid fibroma was first 
established as a histopathologic 
entity by Jaffe and Lichtenstein.’ 
Most of these tumors arise from long 
bones.™ Those arising from the facial 
and cranial bones are extremely rare. 
We could find only 13 reported cases 
of chorndromyxoid fibromas of the 
skull and face in the literature.*” 
Thus, we describe a case of chondro- 
myxoid fibroma that arises from the 
mastoid bone and invades the occipi- 
tal bone. 


REPORT OF A CASE 


A 48-year-old man was admitted to our 
hospital in January 1987 with a two-year 
history of left aural fullness and tinnitus, 
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and with three episodes of transient dizzi- 
ness during that time. The patient denied 
the presence of headaches, facial paresthe- 
sia, or facial asymmetry. There was no 
personal or family history of neurologic 
disorders. Results of a general physical 
examination elicited normal findings. 
Results of an ear examination revealed an 
effusion behind an intact left tympanic 
membrane, and a swollen posterior wall of 
the left external auditory canal. 

An audiogram revealed a sloping-type 
mixed hearing loss above 1000 Hz in the 
left ear, occurring at a level of 35 dB at 
1000 Hz, 60 dB at 2000 Hz, 70 dB at 4000 Hz, 
and 70 dB at 8000 Hz. The mean air-bone 
gap was 12 dB at those frequencies. The 
hearing level was normal in the right ear. 
The maximum slow-phase speed of caloric 
tests with 50 mL of ice water was 27°/s in 
the right ear and 11°/s in the left ear. 
There were no other remarkable findings 
on neurologic examination. A computed 
tomographic scan showed a large mass 
originating in the mastoid bone, eroding 
the occipital bone, and extending to the 
base of the skull. A calcification was 
present within this mass (Fig 1). A large 
bony defect was noted in both the mastoid 
and the occipital bone. The bony labyrinth 
and the internal auditory canal were pre- 
served. A magnetic resonance imaging 
scan demonstrated that the large mass had 
extradurally displaced the left cerebellar 
hemisphere and extended along the base of 
the skull down to the level of the first 
cervical vertebra (Figs 2 and 3). On 
T-l-weighted images, the mass showed a 
decreased-signal intensity, while the 
T-2-weighted images showed Ligh-signal 
intensity. On an angiogram, the mass was 
noted to be poorly vascular and obstructing 
the left transverse sinus. 

A surgical procedure that was per- 
formed using the subtemporo-occipital 
approach indicated a demarcated tumor. 
The tumor arose from the mastoid cavity, 
eroding the posterior bony wall of the 
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external auditory canal, destroying the 
entire petrous portion, and extending into 
the foramen magnum and jugular fora- 
men. The vertical portion of the facial 
nerve was entirely surrounded by the 
tumor and the stylomastoid foramen was 
destroyed. The otic capsule and internal 
auditory canal were preserved. After 
removal of the tumor, the posterior and 
middle cranial activity dura were widely 
exposed, preserving the superior petrosal 
sinus. The sigmoid sinus was completely 
obliterated. Frozen-section examination of 
the specimen suggested chondrosarcoma. 
Disseminated bleeding could not allow 
resection of the tumor around the jugular 
foramen. One year after the first opera- 
tion, the wound was reexplored and the 
remainder of the tumor was totally 
removed. To date, there have been no post- 
operative complications. 

On histologic examination, the tumor 
appeared predominantly fibromyxomatous 
and consisted of spindle- to stellate-shaped 
cells with round to oval nuclei in an abun- 
dant intercellular myxoid background. 
There were several foci of calcification in 
the tissue (Fig 4). Regions having a chon- 
droid appearance were observed but well- 
differentiated cartilage was absent. A lob- 
ulated pattern was indistinct. No apprecia- 
ble cellular atypism or mitotic figures were 
observed, nor were there multinucleated 
giant cells. The electron-microscopic exam- 
ination showed elongated and irregularly 
shaped cells with complexly branched cyto- 
plasmic processes. The endoplasmic reticu- 
lum was well developed. There were a large 
number of glycogen granules, filaments, 
and mitochondria. Some cells exhibited a 
cytoplasmic border with abundant fibrils 
and pinocytotic vesicles. The fibrils 
appeared to be produced within the cell 
and to spread out into the surrounding 
matrix. The extracellular matrix was filled 
with fine fibrillar material (Figs 5 and 6). 
Thus, the histologic examination showed a . 
characteristic chondromyxoid fibroma. 
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Fig 1.—Computed'tomcgraphic scan showing 


mass with calcification n mastoid bone. 


Fig 2.—Magnetic resonance image of extra- 
dural mass (T- | -weighted images). 


Fig 3.—T-2-weighted images of magnetic 
resonance imaging demonstrating mass from 
middie cranial essa floor to level of jugular 
foramen. 











Fig 4.—Light micrograph of mainly fibromyxomatous areas with spindle- to stellate-shaped cells. 
Fragment of calcification is noted (hematoxylin-eosin, original magnification X 100). 





Fig 5.—Electron micrograph showing elongated-shaped cells with well-developed endoplasmic 
reticulum (original magnification X 4200). 


Fig 6.—High magnification of tumor cell showing rich glycogen granules and filaments in 


cytoplasm. Abundant fibrils in extracellular matrix appear to arise from cytoplasmic border 
(original magnification X9000). 


COMMENT 


In 1948, Jaffe and Lichtenstein! 
were the first investigators to recog- 
nize the presence of the chondromyx- 
oid fibroma in bone; since then there 
have been many articles.*’ The tumor, 
however, comprises less than 1% of 
all benign and malignant bone 
tumors. The majority of the tumors 
appear in the second and third 
decades of life. Males are affected 
slightly more than females. The most 
common site of involvement is the 
lower extremity, especially the proxi- 
mal part of the tibia. Occurrence of 
the tumor in the skull and facial bones 
is extremely rare. Only 13 patients 
have been described in the literature 
thus far.*” Of these 13 patients, two 
exhibited tumors in the frontal bone 
and two exhibited tumors in the sella 
region. Seven patients exhibited 
tumors in the following seven areas, 
respectively: the parietal bone, eth- 
moid labyrinth, petrous-sphenoid, 
occipital bone, pterygopalatine space, 
mandible, and mastoid. The remain- 
ing two patients were diagnosed only 
as having skull lesions. Of these 13 
patients, clinical and histologic find- 
ings have been well described in seven 
cases.” Eight cases, including our 
case, all represent chondromyxoid 
fibroma of the skull and facial bone 
that can be fully evaluated. A female 
predilection is noted: three men; five 
women. 

The clinical symptoms arising from 
chondromyxoid fibroma in the long 
bones are usually mild and character- 
ized by localized bone pain and swell- 
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ing.'? In the cases of the chondromyx- 
oid fibroma of the skull, symptoms 
evolve slowly and insidiously. Thus 
the tumor may be unrecognized for a 
long time, as in our case. Few positive 
neurologic signs were present in the 
previous studies, indicating the be- 
nign behavior of the tumors.” The 
cranial nerves were affected only by 
sella or parasellar chondromyxoid 
fibroma.’ Radiographically visible 
calcification within the long-bone 
lesion has been reported to be rare.” 
On the other hand, in the previous 
studies, three patients with chondro- 
myxoid fibromas of the skull showed 
calcification on x-ray films; this is 
also the case in our study.®!" 

The basic histologic picture of chon- 
dromyxoid fibroma shows lobulated 
areas of fibromyxomatous tissue, with 
a tendency toward chondroid differ- 
entiation, separated by fibrocellular 
bands. However, the presence of atyp- 
ical variants with a prevalence of 
fibrous, myxoid, or chondroid tissue 
have been noted.’ Our case shows pre- 
dominance of fibrous and myxoid tis- 
sue. Histologic evidence of calcifica- 
tion is reported in the long bones in 
11% to 27% of patients, whereas cal- 
cification is evident in six (75%) of 
eight skull lesions.**:”"" 

There have been few ultrastructur- 
al studies of chondromyxoid fibro- 
mas.”’2/* Two types of cells (fibro- 
blasts and chondrocytes) have been 
demonstrated. Abundant fibrils have 
been observed in the extracellular 
matrix, and fibroblastlike cells have 
been shown to produce fibrils.” 

The chondromyxoid fibroma was 
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originally described as a histologic 
entity, which had been likely misdiag- 
nosed as chondrosarcoma.' However, 
it has since been well differentiated 
from chondrosarcoma.”’ On the other 
hand, there still remains uncertain 
differentiation between chondromyx- 
oid fibromas and other benign carti- 
laginous tumors.” Tumors of the mid- 
dle cranial fossa, consisting of spin- 
dle-shaped and stellate cells and foci 
of chondroblastic differentiation, 
have been described as chondromyxo- 
ma.'>!6 Viswanathan et al” regarded 
the chondromyxoma as identical to 
the chondromyxoid fibroma. From 
our results, however, it is impossible 
to accurately indicate if chondromyx- 
oma and chondromyxoid fibromas are 
different or are the same type of 
tumor. 

Intracranial tumors of cartilagi- 
nous elements have been reported to 
arise primarily from the bones at the 
base of the skull because of their 
endochondral derivation. The most 
frequent sites of origin are indicated 
at the basicranial synchondrosis, in 
the middle cranial fossa, and at the 
posteromedial wall of the petrous pyr- 
amid. Therefore, combining the 
peculiar type of tumor extension with 
the histologic characteristics of our 
case demonstrates that the origin of 
this tumor is an embryonic residue of 
cartilaginous tissue. 

Wide excision of the tumor is the 
preferable treatment of choice.” 
However, the anatomic location of a 
skull or facial tumor can sometimes 
hamper its removal. 
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Convulsions Secondary to Hyponatremia 
Associated With Labyrinthectomy 


Thomas Ketterer, MD, Richard Gacek, MD 


è A case of convulsions occurring 48 
hours following transcanal labyrinthecto- 
my for Meniere’s disease in a 76-year-old 
woman is described to illustrate the unex- 
pected onset of severe hyponatremia 
after surgery. This syndrome is believed 
to be produced by inappropriately 
increased lewels of antidiuretic hormone 
in healthy wemen without any associated 
medical condition. To prevent severe cen- 
tral nervous system damage and death, 
early recognition and appropriate correc- 
tion of this cation deficiency is neces- 
sary. 

(Arch Otolaryngol Head Neck Surg 
1989; 115:387-388) 


ttention has been recently directed 

to the occurrence of severe 
hyponatremia, convulsions, and per- 
manent brain damage following elec- 
tive surgery in healthy women! 
Although mild hyponatremia is com- 
mon following surgical trauma, it is 
normally asymptomatic and revers- 
ible. It has been hypothesized that 
increased vasopressin antidiuretic 
hormone (ADH) following surgical 
stress may be responsible for this 
common phenomenon. Generally, hy- 
ponatremia after surgery is not less 
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than 120 mEq/L and may be associ- 
ated with nonspecific symptoms re- 
lated to the neuromuscular system 
such as muscular weakness, nausea, 
anorexia, and emesis. The occurrence 
of severe hyponatremia after surgery 
manifested by convulsions and central 
nervous system damage occurs pri- 
marily in women, usually with no 
predisposing medical condition. This 
potentially lethal complication may 
manifest approximately 48 hours fol- 
lowing surgery and it results in death 
or a permanent vegetative state when 
there is a delay in recognition of the 
electrolyte imbalance. 

This overlooked complication may 
occur following routine elective proce- 
dures performed with the patient 
either under general or under local 
anesthesia. A high index of suspicion 
is necessary for prompt recognition 
and correction of the ion deficiency. 
Convulsions produced by hypona- 
tremia is described in a female patient 
following transcanal labyrinthectomy 
for Meniere’s disease. 


REPORT OF A CASE 


A 76-year-old woman was admitted to 
the university hospital for medically re- 
fractory severe episodic vertigo caused by 
right-sided Meniere’s disease of six years’ 
duration. Audiogram demonstrated severe 
right sensorineural hearing loss (speech 
reception threshold, 65 dB; discrimination 
score, 16% ) with normal hearing in her left 
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ear. Results of preoperative laboratory 
studies including serum chemistry studies, 
complete blood cell count, chest roentgeno- 
gram, electrocardiogram, and urinalysis 
were within normal limits, except for a 
serum sodium level of 132 mEq/L and a 
serum glucose level of 13.2 mmol/L. Medi- 
cal history revealed type II diabetes melli- 
tus controlled by diet. Medications included 
conjugated estrogens (Premarin), loraze- 
pam (Ativan), and trazodone (Desyr]). 

The patient underwent an uncompli- 
cated right transcanal labyrinthectomy 
while under endotracheal general anesthe- 
sia with isoflurane. Intraoperative intrave- 
nous fluids consisted of 500 mL of 5% 
dextrose in 0.5 N saline and 300 mL of 
lactated Ringer’s solution. The early post- 
operative period was characterized by a 
spontaneous left beating nystagmus, verti- 
go, and mild nausea that improved pro- 
gressively over the first two days. Postop- 
erative intravenous fluids consisted of 5% 
dextrose in 0.5 N saline at 80 mL per hour 
and were supplemented by oral fluids as 
desired. Forty-eight hours following sur- 
gery she developed a tonicoclonic grand 
mal seizure with postictal confusion and 
disorientation. There were no focal neuro- 
logic signs or cranial nerve deficits, and 
vital signs were stable. Emergency evalua- 
tion included serum chemistry studies, 
chest roentgenogram, electrocardiogram, 
and arterial blood gases. Results of these 
studies were normal except for a serum 
sodium level of 115 mEq/L and a serum 
osmolality of 231 mOsm/kg (range, 280 to 
290 mOsm/kg). A computed tomographic 
scan of the brain showed no evidence of 
mass lesion, hemorrhage, or infarct. 
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Medical and neurologic consultations 
confirmed the diagnosis of severe symp- 
tomatic hyposmolar euvolemic hypona- 
tremia. Results of urinary electrolyte and 
thyroid studies were within normal limits. 
Treatment consisted of 100 mL of 3% 
normal saline administered intravenously 
followed by normal saline at 75 mL/h. 
Furosemide (Lasix) was given orally to 
enhance hypodilute urine diuresis. Oral 
fluid intake was restricted to 800 mL of 
free water per day and the sodium cation 
was increased over the next 48 hours to 132 
mEq/L. No further seizure activity was 
observed and her mental status returned to 
normal. Sodium replacement was discon- 
tinued when the sodium concentration sta- 
bilized at 131 to 1832 mEq/L. No neurologic 
complications occurred following treat- 
ment. She was discharged from the hospi- 
tal on postoperative day 7 when the vestib- 
ular ablation syndrome had subsided. Med- 
ical observation was continued by her pri- 
vate physician. 


COMMENT 


The incidence of postoperative 
hyponatremia at levels lower than 130 
mEq/L is approximately 45% as 
reported by Chung et al’ in a series of 
1088 patients who were operated on. 
However, these levels of sodium con- 
centration rarely fall below the level 
of 120 mEq/L and are mildly symp- 
tomatic or asymptomatic. The recent 
article by Arieff! describing 15 previ- 
ously healthy women who experienced 
hyponatremia, convulsions, respira- 
tory arrest, and permanent brain 
damage after elective surgery sug- 
gests that an abnormality in the 
secretion and retention of ADH 
occurs following surgery. Since these 
patients were previously healthy, no 
contributing medical condition was 
believed to be responsible for the 
hyponatremia. It is possible that 
hyponatremia can be related to the 
administration of hypotonic fluid in 
the intraoperative and postoperative 
periods. Antidiuretic hormone is an 
octapeptide synthesized in the supra- 
optic nuclei of the hypothalamus and 
transported by neurohypophyseal 
tracts to the posterior pituitary gland. 
The circulating level of ADH is regu- 


lated primarily by the osmotic pres- 
sure of plasma and the circulating 
blood volume. The principal action of 
the hormone is to increase free water 
absorption by the distal convoluted 
tubule of the kidney. 

Elevated levels of ADH have been 
described in the postoperative patient. 
Serum levels increase for six to 12 
hours postoperatively to a peak level 
before declining. Preoperative levels 
are usually reestablished within the 
next five days. The cause of the elevat- 
ed ADH level is not completely known, 
but it is postulated that surgical stress 
is the most likely cause. The type of 
agent used for anesthesia does not ap- 
pear to influence this syndrome. Ele- 
vation of ADH and the resultant free 
water retention may result postopera- 
tively in the clinical expression of the 
syndrome of inappropriate ADH. 

A contributing factor in patients 
who have undergone medical treat- 
ment for Meniere’s disease may be the 
effect of diuretics used preoperatively. 
Thiazide diuretics have been impli- 
cated in the rapid onset of hypona- 
tremia.’ In addition, phenothiazine or 
prednisone may contribute to water 
retention with a lowering of the sodi- 
um plasma concentration. 

A mild degree of hyponatremia is 
tolerated by most patients and since 
most recover, the hyponatremia is 
undetected. Clinical symptoms appear 
when progressive hyponatremia 
reaches serum levels below 124 mEq/ 
L. If the hyponatremia develops over 
an extended period, symptoms may be 
minimal or absent even in the pres- 
ence of severe hyponatremia. Clinical 
signs appear when there is an acute 
drop (within 12 to 14 hours) in serum 
sodium levels. A sudden drop in serum 
osmolality (serum sodium level, 112 
mEq/L in less than 12 hours) has been 
shown by Arieff et alt to have a 50% 
mortality rate. Permanent brain dam- 
age is more likely to occur in elderly 
patients with medical illnesses. 

The treatment of hyponatremia 
remains controversial. It seems logi- 
cal to correct the life-threatening 


388 Arch Otolaryngol Head Neck Surg—Vol 115, March 1989 


hyponatremia as promptly and as vig- 
orously as possible, since it is associ- 
ated with a high morbidity and mor- 
tality..° However, some authorities 
suggest that rapid correction may be 
dangerous and may lead to circulatory 
overload. More recently, investigators 
have correlated the rapid correction 
of hyponatremia with an often fatal 
neurologic disorder known as central 
pontine myelinolysis.’”* The optimum 
treatment plan for hyponatremia is 
an important controversy, which 
needs to be solved by our medical and 
neurologic colleagues. 

The occurrence of convulsions in the 
early (one to two days) postoperative 
period following elective surgery in 
the head and neck, particularly neuro- 
tologic procedures, should not neces- 
sarily be considered as a complication 
of the surgical procedure. Serum elec- 
trolyte levels should be determined 
immediately to identify severe hypo- 
natremia. Prompt correction of the 
ion deficiency must be undertaken. 
Excessive consultations and diagnos- 
tic procedures lead to a delay in diag- 
nosis that may be responsible for 
severe irreversible central nervous 
system damage or death. 
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Advances through Knowledge 








ORAL AND 


LARYNGEAL 
CANCER 





The third in the Ongoing Series 
on Multidisciplinary Management 
of the Patient with Cancer. 


April 27 and 28 


SURGICAL ONCOLOGY III 


This third in the series of Surgical Oncology 
seminars at Fox Chase Cancer Center will explore 
innovations in treatment techniques of oral and 
laryngeal cancers. National experts will conduct lec- 
tures and workshops focusing on the integration 
of multiple disciplines. There will be opportunity to 
exchange knowledge and experiences. 

For more information and reservations, please 
call Kathy Smith at 215-728-2715. 


FOX CHASE 


CA Nae BR COB Bf Bk 
7701 Burholme Avenue Phila., PA 19111 








As an organization accredited by the Accreditation Council for Continuing Medical 
Education, Temple University School of Medicine certifies that this program meets the 
criteria for 8.5 credit hours of Category I, provided it is completed as designed. 
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be specific for 
greater patient comfort 





E Significantly less stinging and 
burning than Nasalide™ 


E Proven safe and gentle enough even 
for pediatric patients 6 years or older 


E Unsurpassed efficacy vs. the other 
nasal steroids" 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms? 


ÎL VANCENASE AQ 


pae"Declomethasone dipropionate, 
) monohyad rate Nasal Spray, 0.042%‘ 


The clear direction for the 905 


Nasalide (flunisolide) is a registered trademark of Syntex Laboratories, Inc. 
*Calculated on the dried basis. 


Please see brief summary of prescribing information and references on following page. 
Copyright © 1989, Schering Corporation. All rights reserved. 
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-been Euys following the intranasal administration of aerosolized corticosteroids (see PRE 
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i Copyright © 1987, 1988, Schering Corporation. All rights reserved. 


References: 1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing 
regimens of beclomethasone me che eatin aqueous nasal sade | and flunisolide nasal spray in 
the treatment of acute seasonal rhinitis. Immunol & Allerg Pract 1987;X(5):165/11-170/16. 
2. Anderson P, Boyd G, Chatterjee SS, et al: A comparison of beclomethasone dipropionate 
aqueous nasal spray and beclomethasone dipropionate pressurized nasal spray in the manage- 
ment of seasonal rhinitis in adults and children. Clinical study report, 1985. 3. Morrow-Brown 
H, Jackson FA, Pover GM: A comparison of beclomethasone dipropionate aqueous nasal spray 
and sodium pa cate nasal spray in the management of seasonal allergic rhinitis. Allergol 
Immunopathol 1984;12:355-361. 


VANCENASE’ AQ 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the Sig of untreated localized infection involving the nasal mucosa. 

eee Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal. 

Glinical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
aoa due to polyps can occur after stopping treatment, a on the severity of the disease. 

ONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 


- who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 


roids may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
Sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

rocedures for discontinuing oral steroid therapy. 

ECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids, Although these have not 


x 5 been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained. 


In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray. 

lf persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 


Spray. 
Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spay may suppress HPA function. . 
VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 


_ tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 


ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal pops, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive rb to surgical removal and/or the use of other medications which will permit 
esr penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

cause of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent Leg septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 


weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. 
Mutagenic studies have not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
coeeey ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during parany only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS in general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
received placebo in these studies, implying that these complaints may be related to vehicle components of 
the formulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular yep me 

). 
AGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 


= and adrenal suppression may appear. It such changes occur, VANCENASE AQ Nasal Spray should be 


discontinued slowly consistent with accepted procedures for discontinuing oral steroid ae The oral 
LDso of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate; therefore, acute overdosage is unlikely 
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OTORHINOLARYNGOLOGY 
HEAD & NECK SURGERY 


Announcing an opportunity to 
join a busy, growing one man ENT 
practice in Columbus, Indiana. All 
aspects of ENT represented in the 
practice with offices conveniently 
located across the street from a 
modern suburban hospital equip- 
ped with the latest technology. 
Audiologic, ABR, electronystag- 
momgraphy, and hearing aid 
dispensing from Master degree 
Audiologist. 

Columbus is a small growing 
community drawing from 275,000 
people in Southern Indiana and is 
within a 1 hour drive from Indian- 
apolis, Louisville and Cincinnati. 

For further information call or 
write: 

Frederick H. Porter, M.D. 
Southern Indiana E.N.T., Inc. 
1655 N. Gladstone, Ste. E 
Columbus, Indiana 47201 
(812) 376-3182 





























Spoleto Symposium: 
Medicine In The Vocal Arts 


May 29-31, 1989 
The Mills House Hotel 
Charleston S.C. 


Guest Faculty 














James A. Koufman, MD 
Bowman Gray School of Medicine 
Charles W. Vaughan, MD 
Boston University School of Medicine 
Jon K. Hufnagle, PhD 
Illinois State University 


Evaluation and Management of the Professional 
Vocalist; Phonosurgery; Use of advanced Diagnostic 
Instrumentation; Management of Organic 
and Functional Disorders 


For more information: 


Lucinda A. Halstead, MD 
Course Director 


Department of Otolaryngology 
Medical University of South Carolina 
171 Ashley Ave. 

Charleston, S.C. 29425 

(803) 792-7162 





HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1989 
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Intensive One Week Courses (CME 53 hrs.) 
Hand pieces, burrs and basic equipment.are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, 
with special emphasis on the common problems encountered in daily practice. 

Duriag the day participants dissect temporal bones and observe selected telecasts of live 
and edited tapes. Evening lectures and films demonstrate the techniques of temporal bon 
surgery es practiced by the members of the Otologic Medical Group, Inc. x 


January 8-13, 1989 April 30-May 5, 1989 : October 22-27, 1989 
February _2-17, 1989 May 21-26, 1989 November 12-17, 1989 
March 12-17, 1989 July 9-14, 1989 December 10-15, 1989 
April 9-14, 1989 October 1-6, 1989 ee. 

Physicians $975.00 Residents $775.00 


Antonio De la Cruz, M.D., Director of Education | 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 ¢ (213) 483-4431 





OTOLARYNGOLOGIST 


OTOLARYNGOLOGIST 


Olin E. Teasue VA, Temple, TX is recruiting for a board ee a Position 


certified/eligible otolaryngologist for this well-staffed in 

veterans’ administration hospital in this Central Texas SAN FRANCISCO BAY AREA 
City of 58,000. Faculty appointment available with 

Texas A&M University. Must be willing to train residents. Active Clinical and Surgical Practice 


Current licensure with any U.S. state is acceptable. Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Contact: Benefits 
Requires California License and 
; Peak À Board Certification or Eligibility 
Chief, Surgical Service Contact: Raymond L. Hilsinger, Jr., M.D. 
Olin E. Teague Veterans’ Center Department of Otolaryngology 
Temple, TX 76504 KAISER PPRT MEDICAL 
Phone 817-771-4539 280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 
EQUAL OPPORTUNITY EMPLOYER. 
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UTMB The Department of Otolaryngology at 
The University of Texas Medical Branch at Galveston 


presents its 


20th ANNUAL OTOLARYNGOLOGY CONFERENCE 


MANAGEMENT 
OF EARLY 
HEAD AND NECK 
CANCER 


June 15-17, 1989 
South Shore Harbour 
Resort & Conference 

Center 


League City, Texas 


CHARLES M. STIERNBERG, M.D. 
Course Director 







SHEA CLINIC 
FOUNDATION 


Clinical Fellowship 


in Otology 
One Year Starting 
July 1, 1989 


Research Fellowships 


in Otology 
One Year Starting 
July 1, 1989 











Six Months Starting 
July 1, 1989 
January 1, 1990 


Send curriculum vitae 
and two letters of reference to: 













John J. Shea Ill, M.D. 
SHEA CLINIC FOUNDATION 
6133 Poplar Pike 
Memphis, TN 38119 


























with 
Thomas B. Aufdemorte, D.D.S. 


San Antonio 


Helmuth Goepfert, M.D. 


Houston 


G. Richard Holt, M.D. 


San Antonio 


Charles J. Krause, M.D. 
Ann Arbor 


Richard K. Newman, M.D. 


San Antonio 


The Office of 


A CONTINUING For more information 
T Ee call: (409) 761-2996 


The University of Texas 
Medkal Branch at Galveston 





THE NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce a 
DISSECTION COURSE IN OSSICULOPLASTY AND 
TYMPANOPLASTY WITH AUTOGRAFTS & 
HOMOGRAFT MATERIALS 


June 3-4, 1989 
FACULTY 


EMMET E. CAMPBELL, M.D. 
Director, Temporal Bone Laboratory 











This intense, comprehensive two-day practicum will thoroughly 
cover ossicular chain and tympanic membrane reconstruction 
techniques, utilizing HOMOGRAFT materials, by blending a 
minimum of lectures and video tape presentations with a strong 
emphasis on a “‘hands-on” approach. 









Each physician will dissect two wet temporal bones during the 
course. Because enrollment is limited, the instructors are able to 
provide direct, one to one individualized instruction. 







The course was purposely designed for a weekend in order to 
permit the busy otolaryngologist an opportunity to master 
ossiculopasty and homograft tympanoplasty techniques without 
spending too much time away from the office. 








For additional information and a registration application, please 
contact: 
ARTHUR TORTORELLI 
Technical Director 

Temporal Bone Laboratory 













The New York Eye & Ear Infirmary Tuition fee: $550 
310 East Fourteenth Street Limited Enrollment 
New York, New York 10003 AMA CME Credits 
(212) 598-1395 Category 1:16 






Every dose 1s 
a medical 
breakthrough. 


Thick respiratory 
secretions are the 
wors part of a cold. 
Gua™ed® can break 
through this congestion 
with -he first dose. This helps open sinus 
and 3ronchial passages for freer breathing. 

Guaifenesin, a proven expectorant, helps 
drair the upper and lower respiratory tract 
by thinning secretions. It lubricates irritated 
merr branes by increasing mucous flow. It 
helps remeve viscous mucus. Sinus and 
bronchial drainage is improved. Coughs 


become more productive and less frequent. 


Pseudoephedrine, an effective nasal 
deccngestant, systemically shrinks blood 





vessels and thereby 
decreases fluid 
leakage and swelling 
of membranes. 

There are no anti- 
histamines in Guaifed, so the patient is com- 
fortable without feeling drowsy or dried out. 
Guaifed is designed to release pseudoephed- 
rine HCI over a prolonged period and to 
release guaifenesin immediately. It provides a 
convenient b.i.d. dosage schedule. 

Count on Guaifed when you want to 
break up sinus congestion or a chest cold. 
Also available as Guaifed-PD® Capsules 
(pseudoephedrine HCI 60 mg and 
guaifenesin 300 mg). 


Please see adjacent page for brief summary of prescribing information. 





GUAIFED 


Capsules 
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Every dose 
IS a medical 
breakthrou gh. 


GUAIFED’ Capsules 
(pseudoephedrine HC! 120 mg 
and guaifenesin 250 mq) 


GUAIFED-PD* Capsules 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 


Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe otc artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease. 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease. diabetes 
or thyroid disease and in patients who exhibit difficulty in 
urination due to enlargement of the prostate gland. Check 
with a physician if symptoms do not improve within 7 days or 
if accompanied by high fever, rash or persistent headache. 


Drug Interactions: Do not take this product if you are pres- 
ently taking a prescription drug for high blood pressure or 
depression, without first consulting a physician. MAO inhibi- 
tors and beta adrenergic blockers may increase the effect of 
sympathomimetics. Sympathomimetics may reduce the 
antihypertensive effects of methyldopa, mecamylamine, 
reserpine and veratrum alkaloids. Pseudoephedrine hydro- 
chloride may increase the possibility of cardiac arrhythmias 
in patients presently taking digitalis glycosides. 


Pregnancy: Pregnancy Category B. It has been shown that 
pseudoephedrine hydrochloride can cause reduced aver- 
age weight, length, and rate of skeletal ossification in the 
animal fetus. 

Nursing Mothers: Pseudoephedrine is excreted in breast 
milk; use by nursing mother is not recommended because 
of the higher than usual risk of side effects from sympatho- 
mimetic amines for infants, especially newborn and prema- 
ture infants. 

Geriatrics: Pseudoephedrine should be used with Caution 
in the elderly because they may be more sensitive to the 
effects of the sympathomimetics. 

WARNINGS: Do not take this product for persistent or 
chronic cough such as occurs with smoking, asthma, or 
emphysema, or where cough is accompanied by excessive 
secretions except under the advice and supervision of a 
physician. This medicatibn should be taken a few hours 
prior to bedtime to minimize the possibility of sleepless- 
ness. Take this medication with a glass of water after each 
dose, to help loosen mucus in the lungs. 

ADVERSE REACTIONS: Adverse reactions include nau- 
sea, Cardiac palpitations, increased irritability or excite- 
ment, headache, dizziness, tachycardia, diarrhea, 
drowsiness, stomach pain, seizures, slowed heart rate, 
shortness of breath and/or troubled breathing. 

DOSAGE AND ADMINISTRATION: GUAIFED” CAP- 
SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 


GUAIFED-PD®* CAPSULES Adults and children over 12 
years of age: 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 


BS-4003 
Distributed by 


Muro 


MURO PHARMACEUTICAL, INC. 
TEWKSBURY, MA 01876-9987 


©Muro Pharmaceutical, Inc.—1988 
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OTOLARYNGOLOGY 


The Northeast Permanente Medical Group (NPMG) is 
seeking Board Certified or Board Eligible Otolaryngolo- 
gists to join their medical program in the Hartford 
area. 







NPMG is a large multispecialty group practice structured 
as a professional corporation. We are the exclusive 
provider of health care services for the Kaiser Founda- 
tion Health Plan, Inc. These opportunities offer: 







e Competitive salary and benefit programs 

e Membership in an 87 physician group 

e Rapidly growing prepaid membership (currently at 
100,000 members) 

e An environment that encourages 
approaches to health care delivery 

e Group paid full coverage malpractice insurance 

Send inquiry and curriculum vitae to: 


Merwood M. Jones, M.D. 
Physician-in-Chief 
NPMG Regional Offices 
60 Washington Street, Suite 401 
Hartford, CT 06106 


An Equal Opportunity/Affirmative Action Employer 
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Department of Otolaryngology 
Functional Endoscopic 
Sinus Surgery Symposium 
May 19-20, 1989 


Course Directors: 
Vijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 


The goal of this symposium is to provide the participants 
an opportunity to learn functional concepts of endoscop- 
ic Sinus surgery with didactic lectures and “hands on” 
laboratory experience. 












For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
Joanne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 











OTOLARYNGOLOGIST 


Board Certified or Board Eligible, 
wanted for Branch Clinic in thriving 
community. Branch physicians are 
part of 200+ doctor multi-special- 
ty cnic which provides financial, 
admmistrative, educational and 
medical specialty support. Liberal 
fring benefits including time off 
for educational meetings and vaca- 
tions. Write including CV to: 


obert C. Parker, Jr., M.D. 

¥ssistant to the Chief 
Executive Officer 

Zarle Clinic 

502 W. University Ave 

Urbana, Illinois 61801 


ACADEMIC POSITION 
IN OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


Assstant Professor/Instructor level 
postion available at the Quillen-Dish- 
ner College of Medicine, East Tennes- 
see State University and the Mountain 
Home V.A. Medical Center. The appli- 
cart must be Board Eligible and must 
hawe a documented ability in teaching 
ane patient care. Send a current 
curiculum vitae and three letters of 
reference to: 


Lewis A. Modica, M.D. 

Deartment of Surgery 

PO. Box 19750A 

Cuillen-Dishner College of Medicine 
East Tennessee State University 
Jehnson City, Tennessee 37614 


ETsU is an affirmative action/equal 
oppertunity employer. Women and 
mimorities are encouraged to apply. 
EBU employs only U.S. citizens and 
alins authorized to work in the United 
States. 





INTRODUCING 





6 MINUTE STERILIZATION. 


With no steam or chemicals for safer handling 


The Cox Rapid Heat Transfer Ster- 
ilizer uses dry heat — long recog- 
nized as one of the safest methods of 
sterilization. Dry heat eliminates the 
corrosive, dulling effects of steam and 
chemical vapor sterilizers. It’s the decid- 
edly better way to sterilize and now 
it's decidedly faster. 

With the Cox Sterilizer, your 
instruments are ready in six minutes. 
You can even sterilize between 
patients and reduce your inventory of 
instruments. Depending upon the 
size of your practice this alone could 
amount to hundreds, perhaps thou- 





of delicate instruments. 


sands of dollars. You'll save too on 
the purchase, storage and use of 
potentially toxic chemicals and expen- 
sive venting to rid your office of 
unpleasant odors. 

How does it work? The Cox Steri- 
lizer uses microprocessor heat transfer 
technology to maintain a uniform 
temperature of 375 deg. F. Air flow 
volume is in the range of 3,000 ft./ 
min. The temperature remains constant 
and precise, avoiding instrument- 
damaging “hot spots” common in 
conventional dry heat ovens. 

Effectiveness? Tests by the Baylor 


Il 
I 


il 





College of Dentistry measured it by 
the benchmark for dry heat steriliza- 
tion — the spores of Bacillus subtilis 
— and determined that the Cox Steri- 
lizer meets or exceeds the require- 
ments for sterilization established by 
any regulatory or scientific organiza- 
tion in the world. 

For more information on how six 
minute sterilization can benefit your 
practice, call 1-800-247-6493. In Texas: 
(214) 528-8900. or contact your near- 
est Cox Sterile Products dealer. 


Pat. Pending 





The Cox Rapid Heat Transfer Sterilizer has been authorized for commercial 
distribution as a medica! device in the United States. 
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SIXTY-SECOND ANNUAL NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
MAY 18-19, 1989—THE VISTA INTERNATIONAL HOTEL 
NEW YORK CITY 
SPONSORED BY 
THE NEW YORK EYE AND EAR INFIRMARY STAFF AND ALUMNI 
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OTOLARYNGOLOGY —HEAD AND NECK SURGERY 1989 
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PROGRAM CHAIRMAN: KENNETH F. MATTUCCI, M.D. 


* k * 


TOPICS 
"FACIAL PLASTIC SURGERY” 
Repair of Naso Septal Perforations 
Autogenous Cartilage Grafting in Revision Rhinoplasty 
Relationship of Cosmetic Nasal Surgery to “Nasal Valve” Function 
The Twisted Nose 
“HEAD AND NECK SURGERY” 
Pathogenesis, Bacteriology and Medical Treatment 
of the Deep Cervical Abscess 
Surgical Approaches and Management 
of the Deep Cervical Abscess 
Surgical Approaches to the Faciai Nerve 
in Parotid Surgery 


“MANAGEMENT OF BELL'S PALSY—OUTLOOK FOR THE TWENTY-FIRST CENTURY” 


“NEUROLOGICAL ASPECTS OF FACIAL PAIN” 
"'SENSORI-NEURAL HEARING LOSS IN TYMPANOPLASTY” 



















JOSEPH ATTIE, M.D. 
RICHARD BELLUCCI, M.D. 
PAUL CHODOSH, M.D. 
YOUNG BIN CHOO, M.D. 
CRAIG FOSTER, M.D. 
HECTOR GIANCARLO, M.D. 
JOEL GREENSPAN, M.D. 









CME Credits, Category 1: 12 
Registration Fee: $200.00 (luncheon and cocktail reception included) 
Residents: $75.00 (luncheon and cecktail reception included) 

For Brochure and additional information, please write: 

Jane Stark, Conference Coordinator 

New York Eye and Ear Infirmary 

310 East Faurteenth Street 

New York, New York 10003 Tel: (212) 598-1313 or 598-1430 


ASPO 
American Society of Pediatric 
Otolaryngology 


4th Annual Scientific Meeting 
May 17-20, 1989 
San Diego Calif. 


Marriott International Hotel 


Presentation of original research papers, seminars on 
current pediatric otolaryngologic problems, poster pre- 
sentations and banquet. 


Fer further information contact 


Allan B. Seid, M.D. 
550 Washington St. 
San Diego Calif 92103 
714-296-8344 





GUEST OF HONOR: UGO FISCH, M.D. 


SPEAKERS 
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JEFFREY KESSLER, M.D. 
CHARLES KIMMELMAN, M.D. 
KENNETH F. MATTUCCI, M.D. 
NORMAN PASTOREK, M.D. 
THOMAS ROMO, M.D. 
MICHAEL SACHS, M.D. 

ROY SESSIONS, M.D. 


* k * 


OTOLARYNGOLOGIST FOR TEXAS 


The Scott and White Clinic, a multispecialty group 
of over three hundred physicians, is seeking a board 
certified or board eligible Otolaryngologist to join 
its six-member division of Otolaryngology. The 
clinic is located in Temple, an hours drive from 
Austin, and serves as a tertiary care facility for Cen- - 
tral Texas. Scott & White provides the clinical ex- 
perience for Texas A&M University College of 
Medicine and there are opportunities for teaching — 
as well as research. 


Salary is competitive; benefits excellent. Special 
interest or training in Head and Neck Surgery and 
Oncology is desirable. 


Please send resume and letter to Tibor Ruff, M.D., 
Director, Division of Otolaryngology, Scott & 
White Clinic, 2401 S. 31st Street, Temple, Texas 
76508, or call 817-774-3873 for more information. 


SCOTT & WHITE 


BECONASE' NASAL INHALER 


(BECLOMETHASONE DIPROPIONATE, USP) 


AN OPEN-AND-SHUT 
CASE FOR THE 
SYMPTOMS OF 


RHINITIS 


Allen & Hanburys” 


DIVISION OF GLAXO INC 


.a worid leader in respiratory care 
Research Triangle Park, NC 27709 








Old detiveryunits 


New aelivery unit 





Indicated for 
patients 

6 years of age 
and older’ 





An exclusive case for BECONASE 
unavailable with the other brand of beclomethasone 
dipropionate. 


Longer nozzle helps direct spray 
Snapped open..this exclusive new case reveals a new, 
longer nasal piece for accurate drug delivery. 


A case for patient preference" 

Patient acceptance of a medication is important for 
compliance. In a study of 48 patients, the majority 
preferred the new delivery unit over the prior models 
for ease of use, force of spray, likeliness to use, and 
overall preference. 





Now...only from Allen & Hanburys 


*Allen & Hanburys will phase out the older nasa! inhaler with the introduction of the new delivery unit. 
tNo significant alterations of the nasal mucosal histology observed in up to 12 years of regular use? 
‘This study compared the new BECONASE delivery unit with the old BECONASE delivery unit. 

Please consult Brief Summary of Prescribing Infarmation on the following page. 


References: 1]. Meltzer EO, Busse WW, Bush RK, ef al: Beclomethasone dipropionate nasal aerosol spray in 
allergic rhinitis: A comparison of three delivery systems. Ann Allergy 1985;55:802-804, 2. Data on file, Glaxo Inc. 
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BECONASE’ Nasal Inhaler BRIEF SUMMARY 
(beclomethasone dipropionate, USP) 


For Nasal Inhalation Only 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in BECONASE® Nasal Inhaler product labeling. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients 


of this preparation contraindicates its use 


WARNINGS: The replacement of a systemic corticosteroid with 
BECONASE® Nasal Inhaler can be accompamed by signs of adrenal 
insufficiency. 

Careful attention must be given when patients previously treated for 
prolonged periods with systemic corticosteroids are transferred to 
BECONASE Nasal Inhaler. This is particularly important in those patients 
who have associated asthma or other clinical conditions where too 
rapid a decrease in systemic corticosteroids may Cause a Severe exa- 
cerbation of their symptoms 

Studies have shown that the combined administration of alternate- 
day prednisone systemic treatment and orally inhaled beclomethasone 
increases the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, BECONASE Nasal Inhaler treatment 
should be used with caution in patients already on alternate-day pred- 
nisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded 
or if individuals are particularly sensitive or predisposed by virtue of 
recent systemic steroid therapy, a fe el of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform 
lesions, and cushingoid features. If such changes occur, BECONASE 
Nasal Inhaler should be discontinued slowly consistent with accepted 
procedures for discontinuing oral steroid:therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids. some 
patients may experience symptoms of withdrawal, eg, joint and/or 
muscular pain, lassitude, and depression 

Extremely rare instances of nasal septum perforation and increased 
intraocular pressure have been reported following the intranasal appli- 
cation of aerosolized corticosteroids. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local ther- 
apy or discontinuation of treatment with BECONASE® Nasal Inhaler. 

Beclomethasone dipropionate is absorbed into the circulation. Use 
‘4 excessive doses of BECONASE Nasal Inhaler may suppress HPA 

unction. 

BECONASE Nasal Inhaler should be used with caution, if at all, in 
patients with active or quiescent tuberculous infections of the respira- 
tory tract; untreated fungal. bacterial, or systemic viral infections: or 
ocular herpes simplex 

For BECONASE Nasal Inhaler to be effective in the treatment of nasal 
polyps, the aeroso! must be able to enter the nose. Therefore, treatment 
of nasal polyps with BECONASE Nasal Inhaler should be considered 
adjunctive therapy to surgical removal and/or the use of other medica- 
tions which will permit effective penetration of BECONASE Nasal Inhaler 
into the nose. Nasal polyps may recur after any form of treatment 

As with any long-term treatment, patients using BECONASE Nasal 
Inhaler over several months or longer should be examined periodically 
for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septum ulcers, nasal sur- 
gery, or trauma Should not use a nasal corticosteroid until healing has 
occurred 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided 


Information for Patients: Patients should use BECONASE® Nasal Inhaler 
at regular intervals since its effectiveness depends on its regular use. 
The patient should take the medication as directed. It is not acutely 
effective, and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of BECONASE Nasal Inhaler are fully manifested. One to two 
weeks may pass before full relief is obtained. The patient should contact 
the doctor if symptoms do not improve, or if the condition worsens, or 
if sneezing’or nasal irritation occurs. For the proper use of this unit and 
to attain maximum improvement, the patient should read and follow 
carefully the patient's instructions section of the package insert. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats 
for a total of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral 
route, resulted in no evidence of carcinogenic activity. Mutagenic stud- 
ies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle 
in dogs, was observed following treatment by the oral route. No inhibi- 
tion of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 


Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other cor- 
ticoids, parenteral (subcutaneous) beclomethasone dipropionate has 
been shown to be teratogenic and embryocidal in the mouse and rabbit 
when given in doses approximately ten times the human dose. In these 
studies, beclomethasone was found to produce fetal resorption, cleft 
palate, agnathia, microstomia, absence of tongue, delayed ossification, 
and agenesis of the thymus. No teratogenic or embryocidal effects have 
been seen in the rat when beclomethasone dipropionate was adminis- 
tered by inhalation at ten times the human dose or orally at 1,000 times 
the human dose. There are no adequate and well-controlled studies in 
pregnant women. Beclomethasone dipropionate should be used during 
pregnancy only if the potential benefit justifies the potential risk to the 
etus. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born 
of mothers receiving corticosteroids during pregnancy. Such infants 
should be carefully observed. 


Nursing Mothers: It is not known whether beclomethasone dipropionate 
is excreted in human milk, Because other corticosteroids are excreted 

in human milk, caution should be exercised when BECONASE Nasal 
Inhaler is administered to a nursing woman 


Pediatric Use: Safety and effectiveness in children below’6 years of age 
have not been established 


ADVERSE REACTIONS: Side effects reported are primarily asso- 
ciated with the nasal mucous membranes. They include sensations of 
irritation and burning in the nose (11 per 100 patients) and occasional 
sneezing attacks (10 per 100 adult patients), which immediately follow 
the use of the intranasal inhaler. Localized infections of the nose and 
pharynx with Candida albicans have occurred rarely. Transient episodes 
of epistaxis have been reported in 2 per 100 patients, and ulceration of 
the nasal mucosa has been reported rarely. Extremely rare instances 
of nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corti- 
costeroids. Rare cases of immediate and delayed hypersensitivity 
reactions, including urticaria, angioedema, rash, and bronchospasm, 
have been reported following the oral and intranasal inhalation of 
beclomethasone. If recommended doses are exceeded or if individuals 
are particularly sensitive, symptoms of hypercorticism, ie, Cushing's 
syndrome, could occur. 


VERDOSAGE: Information concerning possible overdosage and its 
t appears in the full prescribing information 
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Group Health Cooperative of Puget 
Sound, a 320,000-member prepaid 
group practice, currently has a 
position for an Otolaryngologist. 
Referral only practice in a 
multi-specialty organization. 


To inquire, write: 
Director of Medical Staffing 
Group Health Cooperative 
of Puget Sound 
521 Wall Street 
Seattle, WA 98121 


ot Puget Sound 


Affirmative Action/Equal Opportunity Employer 





ACADEMIC POSITION IN OTOLARYNGOLOGY — 
HEAD AND NECK SURGERY 


The Department of Otolaryngology, Medical College of 
Ohio is seeking a board certified/eligible otolaryngologist 
to join a full-time academic facility. This position will 
include clinical practice, teaching and opportunity for 
research. Salary and academic appointment will be 
commensurate with experience and training. Benefits 


are excellent. Applicants should send their curriculum 
vitae to: 


Allan M. Rubin, MD, Ph.D., 

Department of Otolaryngology-Head 
and Neck Surgery, 

Medical College of Ohio, C.S. 10008, 

Toledo, Ohio 43699. EOE. 
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250mg 


(ERYTHROMYCIN DELAYED-RELEASE CAPSULES, USP) 


Two 250-mg capsules twice a day 
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ERYC® (Erythromycin Delayed-Release Capsules, USP) 

Before prescribing, please see full prescribing information. A Brief Summary follows: 

serra IONS AND USAGE: ERYC is indicated in children and adults for the treatment of the following 
co ns: 

Upper respiratory tract infections of mild to moderate degree caused by Streptococcus pyogenes (group A 
beta-hemolytic streptococci); Streptococcus pneumoniae (Diplococcus pneumoniae); Haemophilus influenzae 
(when usedeoncomitantly with adequate doses of sulfonamides, since not all strains of H influenzae are 
susceptible a the erythromycin concentrations ordinarily achieved). (See appropriate sulfonamide labeling 
for prescribing information.) 

Lower respiratory tract infections of mild to moderate severity caused by Streptococcus pyogenes (group A 
beta-hemolytic streptococci); Streptococcus pneumoniae (Diplococcus pneumoniae). 

Respiratory tract infections due to Mycoplasma pneumoniae (Eaton's agent). 

Pertussis (whooping cough) caused by Bordetella pertussis. Erythromycin is effective in eliminating the 
organism fram the nasopharynx of infectediindividuals, rendering them noninfectious. Some clinical studies 
suggest that erythromycin may be helpful in the prophylaxis of pertussis in exposed susceptible individuals. 

Diphtheria—As an adjunct to antitoxin in infections due to Corynebacterium diphtheriae, to prevent estab- 
lishment of carriers and to eradicate the organism in carriers. 

Erythrasma—In the treatment of infections due to Corynebacterium minutissimum. 

Intestinal amebiasis caused by Entamoeba histolytica (oral erythromycins only). Extraenteric amebiasis 
requires treatment with other agents. 

Infections due to Listeria monocytogenes. 

Skin and saft tissue infections of mild to moderate severity caused by Streptococcus pyogenes and 
Staphylococeus aureus (resistant staphylococci may emerge during treatment). 

Primary syphilis caused by Treponema pallidum. Erythromycin (oral forms only) is an alternate choice of treat- 
ment for primary syphilis in patients allergic to the penicillins. In treatment of primary syphilis, spinal fluid should 
be examined before treatment and as part of the follow-up after therapy. The use of erythromycin for the treatment 
of in utero syphilis is not recommended. (See CLINICAL PHARMACOLOGY in full prescribing information.) 

Erythromycins are indicated for treatment of the following infections caused by Chlamydia trachomatis: 
conjunctivitis of the newborn, pneumonia cf infancy, urogenital infections during pregnancy. When tetracy- 
clines are contraindicated or not tolerated, erythromycin is indicated for the treatment of uncomplicated 
urethral, endocervical, or rectal infections in adults due to Chlamydia trachomatis. 

Legionnaires’ disease caused by Legionella pneumophila. Although no controlled clinical efficacy studies 
have been conducted, in vitro and limited preliminary clinical data suggest that erythromycin may be effective 
in treating Legionnaires’ disease. 

Therapy with erythromycin should be monitored by bacteriological studies and by clinical response (see 
CLINICAL PRARMACOLOGY-—Microbiology—in full prescribing information). 

Injectable benzathine penicillin G is considered by the American Heart Association to be the drug of choice 
in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of rheumatic fever. 
When oral medication is preferred for treatment of the above conditions, penicillin G, V, or erythromycin are 
alternate drugs of choice. 

Althoughyno controlled clinical efficacy tnals have been conducted, erythromycin has been suggested by 
the American Heart Association and the American Dental Association for use in a regimen for prophylaxis 
against bacterial endocarditis in patients allergic to penicillin who have congenital and/or rheumatic or other 
acquired valvular heart disease when they undergo dental procedures and surgical procedures of the upper 
respiratory tract. (Erythromycin is not suitable prior to genitourinary rps prt where the organisms likely to 
lead to bacteremia are gram-negative bacilli or the enterococcal group of streptococci.) 

NOTE: When selecting antibiotics for the prevention of bacterial endocarditis, the physician or dentist should 
read the ful! joint 1984 statement of the American Heart Association and the American Dental Association. 
CONTRAINDICATION: ERYC is contraindicated in patients with known hypersensitivity to this antibiotic. 
WARNING: There have been a few reports of hepatic dysfunction, with or without jaundice, occurring in 
patients receiving erythromycin ethylsuccinate, base, and stearate products. 

PRECAUTIONS: General: Erythromycin is principally excreted by the liver. Caution should be exercised when 
erythromycin is administered to patients with impaired hepatic function. (See CLINICAL PHARMACOLOGY, in 
full prescribimg information, and WARNINGS sections.) 

Prolongedwor repeated use of erythromycin may result in an overgrowth of nonsusceptible bacteria or fungi. 
If superinfection occurs, erythromycin should be discontinued and appropriate therapy instituted. 

When indicated, incision and drainage or other surgical procedures should be performed in conjunction 
with antibictic therapy. 

Laboratory Tests: a lab interferes with the fluorometric determination of urinary catecholamines. 

Drug Interactions: Recent data from studies of erythromycin reveal that its use in patients who are 
receiving high doses of theophylline may be associated with an increase of serum theophylline levels and 
potential theaphyliine toxicity. in cases of theophylline toxicity and/or elevated serum theophylline levels, the 
dose of theophylline should be reduced while the patient is receiving concomitant erythromycin therapy. 

Erythromycin administration in children receiving carbamazepine has been reported to cause increased 
blood levels af carbamazepine with subsequent development of signs of carbamazepine toxicity (ataxia, 
dizziness, vomiting). 

Erythromyein has been reported to decrease the clearance of triazolam and thus may increase the pharmacologic 
effect of triazalam. Erythromycin has been reported to decrease the clearance of cyclosporine causing elevated 
cyclosporine-evels and associated increased serum creatinine. Renal function as well as serum concentration of 
cyclosporine-should be closely monitored when both drugs are administered concomitantly. An interaction 
between erythromycin and ergotamine has been reported to increase the vasospasm associated with ergotamine. 

Concomitant administration of erythromycin and digoxin has been reported to result in elevated digoxin 
serum leves 

There have been reports of increased anticoagulant effects when erythromycin and oral anticoagulants 
were used concomitantly. 

Carcinogenesis, Mutagenesis and Impairment of Fertility: Long-term (2-year) oral studies conducted in 
rats with erythromycin base did not provide evidence of tumorigenicity. Mutagenicity studies have not been 
conducted There was no apparent effect on male or female fertility in rats fed erythromycin (base) at levels up 
to 0.25 percent of diet. 

Pregnancy: Pregnancy Category B: Them is no evidence of teratogenicity or any other adverse effect on 
reproduction in female rats fed erythromycin base (up to 0.25 percent of diet) prior to and during mating, 
during gestation, and through weaning of two successive litters. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal reproduction studies are not always predictive of 
human respense, this drug should be used:during pregnancy only if clearly needed. Erythromycin has been 
reported toeross the placental barrier in humans, but fetal plasma levels are generally low. 
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Book Review 


Vestibular Disorders, edited by Hugh O. Barber 
and James A. Sharpe, 282 pp, with illus, Chicago, 
Year Book Medica! Publishers Inc, 1988 

Vestibular Disorders, edited by 
Hugh O: Barber and James A. Sharpe, 
is a compilation of contributions by a 
blue-ribben group expert in vestibular 
research and disorders of the vestibu- 
lar system. 

As the editors, Barber and Sharpe, 
indicate, it is divided into four parts 
that deal with (1) the neurophysiology 
of orientation, (2) the comparative 
merits of different vestibular function 
tests, (3) smoeth eye movement disor- 
ders, and (4) the diagnosis and man- 
agement ef dizziness. They state that 
the book is directed at physicians and 
physiologists who are concerned with 
dizzy patients. The book is intended to 
satisfy the needs of experienced oto- 
logists or neurelogists and to provide 
a foundation for residents. It achieves 
all of these gaals. 

I found the beok delightful in its 


News and Comment 


Postgraduate Course in Radiology.— 
Harvard Medical School, Boston, 
Mass, is sponsoring a postgraduate 
course in current concepts in neurora- 
diology, head and neck radiology, and 
the use of magnetic resonance imag- 
ing in neurology. The conference will 
be held at The Lafayette Hotel, Bos- 
ton, Mass, from September 18 through 
22, 1989. There will be 40 hours of 
Category 1 credit offered. For further 
information, contact Harvard Medical 
School, Department of Continuing 
Education, Boston, MA 02114; (617) 
732-1525. 


Society Meeting.—The Language 
Origins Society will have its fifth 
annual meeting in Austin, Tex, from 
August 10 through 12, 1989. The meet- 
ing will have an interdisciplinary 
character-and is of interest to, among 
others, otelaryngologists, speech ther- 
apists, and phoniatricians. Abstracts 
of no more than 250 words can be 
submitted to the Secretariat of the 
society atthe following addresses: Dr 


organization, which, depending on the 
experience of the reader, could easily 
be followed in the reverse order, ie, 
part 4, dizziness, diagnosis, and man- 
agement, before part 1, recent con- 
cepts of the neurophysiology of orien- 
tation. 

Another book of exactly the same 
size was published by Erich Ruttin in 
the earlier part of this century. The 
translation by Horris Newhart allows 
an ease of comparison of Ruttin’s Dis- 
eases of the Labyrinth with Barber 
and Sharpe’s new book, Vestibular 
Disorders. It would be noted that in 
Ruttin’s book, cochlear examination 
was limited to conversational voice, 
whispered voice, Webber, Renne, 
Schwabach, and Cl and C4 tuning 
forks. In vestibular examination, the 
book by Ruttin was limited to sponta- 
neous nystagmus, turning or retation 
reaction, fistula symptoms, caloric 
reaction, and galvanic reaction. Com- 
paring the contents of the two books 


Jan Wind, Institute of Human Genet- 
ics, Free University, PO Box 1161, 
1007 MC Amsterdam, the Nether- 
lands; or Center for Cognitive Seience, 
Geography Bldg 220, University of 
Texas at Austin, Austin, TX 78712. 


Conference.—The New York County 
Medical Society, New York City, is 
sponsoring a series of International 
Otolaryngology Conferences in 1989. 
The conferences have been approved 
for continuing medical education 
credits. The Australian Medica! Tour 
will be held from October 8 through 
23, 1989. For further information, con- 
tact Francine Leinhardt, Course Coor- 
dinator, 116 E 63rd St, New York, NY 
10021; (212) 223-2300. 


Microsurgery Course.—A course en- 
titled “Dissection and Microsurgery 
of the Paranasal Sinus” will be held in 
Barcelona, Spain, in November 1989. 
Only limited seating is available. For 
further information, contact Garcia 
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allows reverification of Barber and 
Sharpe’s statement that “in no area of 
neuroscience have recent advances 
and fundamental research had a more 
profound impact on clinical research 
and practice than vestibular 
studies.” 

Therefore, one could recommend 
Vestibular Disorders for purposes of 
learning and interesting reading. One 
can also recommend reading of Rut- 
tin’s work for comparison and con- 
trast from a historical perspective. It 
is a pleasant and easy exercise in that 
the books are somewhat similarly 
arranged with statements regarding 
physiology and tests of significant 
clinical approaches and the inclusion 
of case studies. 

It should be noted that Vestibular 
Disorders is not only a statement of 
our current knowledge, but possibly 
gives us a glimpse of the future. 

ROBERT I. Komut, MD 
Winston-Salem, NC 


Ibáñez Otologic Institute, 91 Dr Roux 
St, 08017 Barcelona, Spain; (3) 
205.02.04; (3) 205.43.67 (fax). 


Congress.— The Politzer Society an- 
nounces that the subject of its 1989 
congress will be “Advances in Otology 
and Otoneurosurgery.” This meeting 
will be held from September 3 
through 8, 1989, in Ibiza, Spain. For 
further information, contact Garcia- 
Ibáñez Otologic Institute, 91 Dr Roux 
St, 08017 Barcelona, Spain; (3) 
205.02.04; (3) 205.43.67 (fax). 


Pediatric Surgical Symposium.— The 
fourth Steglitz Pediatric Surgical 
Symposium will be held in West Ber- 
lin on November 10 and 11, 1989. 
Among the topics to be discussed is 
the application of laser therapy for 
children. For further information, 
contact Dr Felix Schier, Department 
of Pediatric Surgery, Free University 
of Berlin, Hindenburgdamm 30, 1000 
Berlin 45, West Germany; (030) 798 
2909 or 798 4181. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


PATHOLOGIC QUIZ CASE 1 


University of Virginia School of Medicine, Charlottesville 


Oakley Smith, MD; Jon Irish, MD; Peter Van Nostrand, MD, FRCPC, Toronto 


A healthy 35-year-old man pre- 
sented with a one-year history of pro- 
gressive hoarseness. He was in good 
health, without any history of illness. 
The findings of a systemic examina- 
tion were normal. Laryngeal exami- 


nation disclosed a submucosal lesion 
causing fullness of the left false vocal 
cord. Results of the remainder of the 
head and neck examination were nor- 
mal. An excisional biopsy specimen 
was obtained. A representative photo- 


PATHOLOGIC QUIZ CASE 2 


micrograph of the biopsy specimen is 

shown in Fig 1. Electron microscopy 

of the biopsy is illustrated in Fig 2. 
What is your diagnosis? 


Moises A. Arriaga, MD, Craig S. Derkay, MD, Pittsburgh 


A 29-year-old sexually active homo- 
sexual white man presented with a 
two-month history of bleeding from 
his oral cavity. Over the previous 
month he had developed multiple vio- 
laceous and raised lesions on his ante- 
rior gingivobuccal area (Fig 1). He 
had been treated with oral hygiene 
and nystatin solution without success. 
His medical history was negative 
except for a recent weight loss of 6.8 
kg, generalized malaise, and intermit- 
tent fevers and night sweats. He 
denied intravenous drug abuse and 
had no history of receiving blood 


products. 

On physical examination, the 
patient appeared ill and had a temper- 
ature of 39.3°C. What appeared to be 
friable granulation tissue that bled 
freely on manipulation was noted in 
his left retromolar trigone area. There 
were multiple 1- to 3-cm blue-purple 
raised nodules found on his maxillary 
gingiva anteriorly. The lesions were 
not tender and did not ulcerate. He 
had generalized cervical lymphade- 
nopathy but no hepatic or splenic 
enlargement. 

Abnormal laboratory findings in- 
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cluded a hematocrit of 0.34 with a 
white blood cell count of 3.4 X 10°/L 
and a differential that included 27 
band cell forms. His hepatitis B sur- 
face antigen and VDRL serologic find- 
ings were negative. He was anergic to 
skin testing. 

Biopsy specimens were obtained 
from the lesions on the patient’s gin- 
giva. Figures 2 and 3 are low- and 
high-power photomicrographs, re- 
spectively, of a representative hema- 
toxylin-eosin-stained section of the 
lesions. 

What is your diagnosis? 
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Pathologic Diagnosis: Amyloidosis 
of the larynx. 

Amyloidosis is a disease of 
unknown origin that is characterized 
by the extracellular deposition of 
fibrillar proteins. There have been a 
number of attempts to classify amy- 
loidosis; none have been completely 
successful. Presently, the two most 
popular methods of classification are 
clinical’ and biochemical. The clinical 
classification is as follows: (1) prima- 
ry amyloidosis (localized or general- 
ized), (2) secondary amyloidosis (lo- 
calized or generalized), (3) amyloid 
associated with multiple myeloma, 
and (4) familial amyloidosis. 

Primary generalized amyloidosis, in 
which the amyloid is characteristical- 
ly deposited in the tongue, heart, liga- 
ments, and gastrointestinal tract, is 
the most common form of amyloidosis. 
Secondary generalized amyloidosis is 
usually found in such chronic condi- 
tions as rheumatoid arthritis, tuber- 
culosis, and osteomyelitis. Classically, 
the amyloid is deposited in the organs 
of the abdominal cavity, the liver, 
spleen, adrenal glands, and kidneys. 

Familial amyloidosis is very rare; 
the best known and most common 
example is familial Mediterranean 
fever. Amyloidosis complicating mul- 
tiple myeloma is so common and well 
established that it is classified sepa- 
rately. 

The various categories appear iden- 
tical by conventional light and elec- 
tron microscopy; however, biochemi- 
cal analysis of the fibrils has allowed 
separation of amyloidosis into three 
forms.’ The biochemical classification 
is as follows: (1) amyloid of immuno- 
logic origin, (2) amyloid of endocrine 
origin, and (3) amyloid of unknown 
origin. 

Amyloid of immunologic origin has 
been shown to be composed of immu- 
noglobulin light chains and is found in 
cases of multiple myeloma and prima- 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


ry generalized amyloidosis and in a 
portion of cases of both primary and 
secondary localized amyloidosis. Amy- 
loid of endocrine origin is found asso- 
ciated with medullary carcinoma of 
the thyroid and other endocrine poly- 
peptide-secreting tumors such as pan- 
creatic islet cell cancers. The third 
biochemically distinct amyloid, called 
amyloid of unknown origin, includes 
secondary amyloidosis, either local- 
ized or generalized, and familial amy- 
loidosis. 

Under light microscopy, amyloid 
appears as an amorphous, acellular 
eosinophilic deposit infiltrating sur- 
rounding tissue without regard for 
normal structural barriers. The depo- 
sition may or may not be associated 
with an accompanying infiltrate of 
plasma cells, lymphocytes, histio- 
cytes, and multinucleated foreign 
body giant cells. Histochemical stains 
for amyloid include the specific, but 
not sensitive, behavior of amyloid to 
undergo green birefringence under 
crossed Polaroid filters with Congo 
red staining (Fig 3). Fluorescence 
with thioflavin-T staining is highly 
sensitive but nonspecific. Electron 
microscopy is specific, showing an 
interlacing feltlike mesh of rigid non- 
branching fibrils, 50 to 150 nm in 
diameter and approximately 8000 nm 
in length, with a faintly beaded peri- 
odicity of 75 nm. 

Amyloid deposits have been found 
throughout the upper aerodigestive 
tract, although the majority have 
been located in the supraglottis, par- 
ticularly in the false vocal cords. In 
contrast to lingual amyloid, the lar- 
ynx is usually the site ef a localized 
deposit. Amyloidosis is a rare disease 
that affects the sexes equally.’ Com- 
monly presenting in middle life, it has 
been known to occur in persons rang- 
ing in age from 8 to 90 years.*° 

Amyloidosis of the larynx is treated 
by surgical removal. Endoscopic exci- 
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sional biopsy is the most common 
approach; however, an external ap- 
proach through a laryngofissure may 
be required for extensive cases. 
Recently, laser treatment of laryngeal 
amyloidosis has been reported.® In 
most cases, surgical excision is ade- 
quate to control the disease.’ Usually, 
there is little progression of the dis- 
ease, or, in a few cases, there is a slow 
accumulation of amyloid that is ame- 
nable to periodic surgical removal. 
Recurrence may take place several 
years following surgical removal, and 
long-term follow-up is recommended. 
There is a general consensus that cor- 
ticosteroid therapy has no place in the 
management of this condition. 

Although the majority of cases 
involving the larynx are primary and 
localized, additional investigations 
are recommended to confirm this. 
These include electrophoresis of the 
serum proteins, serologic tests for 
rheumatoid arthritis, examination of 
the urine for proteinuria and Bence 
Jones proteins, radiologic examina- 
tion of the chest, and tuberculosis skin 
testing. Although cases of secondary 
and/or generalized amyloidosis of the 
larynx should be excluded, their num- 
ber return from these is small. 
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Pathologie Diagnosis: Kaposi’s sar- 
coma (KS) ef the oral cavity. 

Kaposi's sarcoma, or idiopathic 
multiple hemorrhagic sarcoma, is a 
slowly progressive malignant mesen- 
chymal tumor composed of prolifera- 
tive connective tissue cells and capil- 
lary vesselscharacterized by red-pur- 
ple plaques and nodules. The gingival 
lesions in Fig 1 are typical of oral 
cavity KS. The lesions commonly 
present on the upper body, including 
the skin of the head and neck and the 
oral and eropharyngeal membranes. 
Generalized lymphadenopathy and 
visceral involvement are common as 
are multiple tumors. The majority of 
patients have disseminated disease at 
the time of presentation. 

Photomicrographs of a gingival 
biopsy specimen obtained from our 
patient (Figs 2 and 3) show a prolifer- 
ation of atypical, spindle-shaped 
endothelial cell aggregates. Numer- 
ous, narrow vascular cleftlike spaces 
or slits between the spindle cells are 
seen to comtain erythrocytes without 
distinctive endothelial lining. Areas 
of extravasated erythrocytes and 
hemosiderin-laden maerophages can 
be identified. Cellular pleomorphism 
and a few mitoses are also seen. 

This type of lesion was first 
described im 1872 by the Austrian 
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in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
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PATHOLOGIC QUIZ CASE 2 


dermatologist Moricz Kaposi.' Classi- 
cally, KS had been described as an 
indolent, cutaneous tumor that main- 
ly affected elderly white men of cen- 
tral or eastern European, Russian, or 
Jewish origin. In the 1960s a more 
aggressive form of the disease was 
found to be common among the young 
black male population of central and 
southern Africa, with extracutaneous 
spread to the gastrointestimal tract, 
lymphatics, and respiratory system.’ 
Immunosuppression increases the 
risk of acquiring this disease.’ Since 
1979, the incidence of KS has 
increased dramatically in conjunction 
with community-acquired immunode- 
ficiency syndrome (AIDS) in the 
homosexual male population of the 
United States, intravenous drug 
users, Haitian immigrants, hemophil- 
iacs, prison inmates, and the female 
sexual partners of bisexual males and 
intravenous drug abusers. 

Although systemic chemotherapy is 
often effective in the treatment of 
classic KS not associated with immu- 
nodeficiency, it is generally less effec- 
tive in AIDS-related KS.* Most 
patients with AIDS die of opportunis- 
tic infections rather than of malig- 
nancies such as KS. Thus, the goal of 
therapy in AIDS-related KS is patient 
comfort, not oncologic cure. The main- 








stay of medical treatment has been 
the use of vincristine and vinblastine. 
Other drugs currently being evaluated 
include interferon alfa, doxorubicin, _ 
bleomycin, and eteposide.© Prelimi- 
nary results with the antiviral agents _ 
ribavirin and azidothymidine have _ 
been encouraging.’ Similarly, radia- — 3 
tion therapy’s role in the treatment of 
AIDS-related KS is to provide pallia- 2 
tion for painful, disfiguring lesions © | 
and for those causing kohati i 
obstruction. ; 
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Letters to the Editor 


Oxygen Mask—Acquired 
Supraglottitis 


To the Editor.—A 3-year-old boy pre- 
sented to the emergency room with a 
six-hour history of sore throat and 
increasing problems swallowing. 

Examination showed him to have 
an acute supraglottitis, and he was 
taken to the operating room where he 
underwent nasotracheal intubation. 
Approximately 12 hours later, he 
extubated himself, and was breathing 
with an oxygen mask while we readied 
the operating room for reinsertion of 
the nasoendotracheal tube. This was 
done without complication, and the 
tube was left in for approximately 48 
hours. The patient was then extu- 
bated. 

He was treated with antibiotics 
intravenously for another 48 hours, 
and discharged on a regimen of oral 
antibiotics. Cultures showed him to 
have Haemophilus influenzae, that 
was -lactamase negative and sensi- 
tive to amoxicillin. Typing was not 
done. 

Four weeks after his discharge, the 
mother and child were playing with 
the oxygen mask he had worn when he 
was in the hospital. Four days later, 
she developed a sore throat and was 
seen in the emergency room. Results 
of Streptococcus screen were negative. 
Erythromycin therapy was begun 
without improvement. I examined her 
12 hours later, at which time a diagno- 
sis of supraglottitis was made. 

She underwent nasotracheal intu- 
bation and the tube was left in place 
for approximately 56 hours. Cultures 
from her epiglottis yielded H influen- 
zae that was 6-lactamase negative, 
type B. Blood cultures were also posi- 
tive for H influenzae. 

Since her infection occurred ap- 
proximately five weeks after her 
child’s infection, but only four to five 
days after playing with an oxygen 
mask that he had worn while in the 
intensive care unit, I think that the 
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oxygen mask was the source of her 
infection. 

Our hospital has learned from this 
episode, and is more careful about the 
objects sent home with patients after 
they have had infectious diseases that 
are potentially communicable. 

WILLIAM W. VAUGHT, JR, MD 
Burlington, NC 


Gentamicin Therapy 
in Tympanostomy 


To the Editor.—In response to the 
article by Baker and Chole in a recent 
issue of the ARCHIVES,' my colleague, 
Jack Ehrenreich, MD, Miami, and I 
have been using gentamicin ophthal- 
mic drops in the ears of patients at the 
time of tympanostomy and insertion 
of pressure equalization tubes for at 
least eight years without instances of 
sensorineural hearing loss secondary 
to ototoxicity or other significant side 
effects. 

Our regimen has been to instill sev- 
eral drops of the gentamicin ophthal- 
mic preparation in the patient’s ear 
canal at the time of tympanostomy 
surgery only. Parents of the patient 
are instructed to use the drops after 
surgery only if the ears continue to 
drain mucopurulent or frankly puru- 
lent material. 

Our finding was that only rarely did 
otorrhea continue in spite of this par- 
ticular regimen. In those instances of 
otorrhea not responding to gentami- 
cin therapy, culture and sensitivity 
testing of ear drainage is indicated. 
Specific antibiotic therapy is then 
instituted, based on culture and sensi- 
tivity test results. 

Our experience has been an empiri- 
cal one, ie, not based on randomized 
controlled study but on experience per 
se. Based on our experience and cor- 
roborated by the findings of Baker 
and Chole, we agree with their conclu- 
sion that a gentamicin ophthalmic 
preparation used in the ears at the 
time of tympanostomy and pressure 
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equalization tube insertion is an effec- 
tive prophylactic technique for pre- 
venting purulent otorrhea after tym- 
panostomy. 
ROBERT E. PICKARD, MD 
Miami 


1. Baker RS, Chole RA: A randomized clinical 
trial of topical gentamicin after tympanostomy 
tube placement. Arch Otolaryngol Head Neck 
Surg 1988;114:755-757. 


Recurrent Otitis Externa 


To the Editor.—Recurrent otitis 
externa is an all-too-frequent problem 
in most patients seen by otolaryngolo- 
gists. Many patients are seen who do 
not have evidence of eczematoid-type 
chronic otitis externa, or any other 
clear-cut cause of their recurrent 
bouts of otitis externa. After routine 
treatment with multiple courses of 
otic solutions, I have found that a 
significant number of patients will 
benefit from using ear plugs when 
bathing, as I am sure many other 
otolaryngologists have also found. 

However, I have found that a com- 
mon thread links all those patients 
who benefit from water protection 
when bathing. Specifically, they all 
wash their hair in the shower with 
their head tilted backward rather 
than forward. When the head is 
tipped backward, the outer ear acts as 
a funnel allowing water to flow into 
the external auditory canal and, in 
turn, leading to maceration of the 
skin. All these patients have been free 
of recurrent otitis externa by simply 
washing their hair with their head 
tipped forward rather than backward 
when showering, and without the use 
of ear plugs. 

I would suggest that this simple 
measure can help in treating a prob- 
lem that is frustrating to many 
patients, as well as to their treating 
otolaryngologists. 

DONALD P. SHAPIRO, MD 
Woodbury, NJ 
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been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
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Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids i pregnancy. Such infants should be carefully observed. 
Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. 
use other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 
Pediatric Say and effectiveness in children below the age of 6 years have not been established. 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
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the formulation. 
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Instructions for Authors 


Norte: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 


throughout the manuscript. 


References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsible for 
the accuracy and completeness of the references and for their correct text 
citation. Please note this journal’s punctuation and sequence style 


preference in previously published reference listings. 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cem (8% X11-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photegraph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 cm (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. | 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 14-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors’ personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 
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Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


_ Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 


taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 


»+RYNATAN Tablets: Adults — 1 or 2 tablets. 


-RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-—30°C (59°F—86°F): protect from freezing. 
*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) anda 
10 mL, calibrated, oral syringe. 
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tion are covered in five sections which outline: @ Preparing 
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Bibliography. 
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Medical News 


CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 


A Reevaluation of the Indications 

for Orbital Rim Fixation and 

Orbital Floor Exploration in Zygomatic 
Complex Fractures 


At the American Academy of Facial Plastic and Recon- 
structive Surgery meeting in Washington, DC, September 
23, 1988, Kevin Shumrick, MD, University of Cincinnati 
(Ohio) School of Medicine, and coworkers presented a dis- 
cussion of their experience with orbital rim fixation and or- 
bital floor explorations. Dr. Shumrick reported that in their 
experience the majority of zygomatic-maxillary complex 
fracture complications arise from the exploration of the 
orbital rim and floor. The majority of zygomatic-maxillary 
complex fractures are currently being repaired with fixa- 
tion of the orbital rim and exploration of the orbital floor. 
This provides two- to four-point fixation and does not 
address the zygomaticomaxillary buttress suture. It does 
require an incision on the lower eyelid, which may lead to 
ectrepion. Dr. Shumrick advocates using miniplate fixation 
on the zygomaticomaxillary buttress and wire fixation of 
the zygomaticofrontal suture. 

The first part of a two-part study was a retrospective 
study analyzing 33 patients. The second part was a pro- 
spective study involving 24 patients in whom the fractures 
were handled using plating of the zygomaticomaxillary 
buttress suture and wire fixation of the frontal zygomatic 
suture line. The decision to explore the orbital floor was 
based on rigid criteria and was not made indiscriminately. 
Dr Shumrick’s criteria for performing orbital floor explo- 
ration was presence of diplopia, a forced-duction test with 
positive results, presence of enophthalmos, rim step-ofts, or 
roentgenographic confirmation of blowout fractures. In 
both groups there were no orbital floor fractures present 
roentgenographically in over 50% of patients. In the part I 
study, 92% of patients underwent an approach to the orbital 
rim. Of the 92% of patients in the part I study, 88% had the 
orbital rims wired. In the part II study, 32% of patients un- 
derwent orbital rim exploration and 12% had fixation per- 
formed. Of the 92% of patients in the part I study who un- 
der orbital rim exploration, 70% of those had no significant 
pathologic findings on the orbital floor. Of the 32% of 
patients in the part II study who underwent orbital rim ex- 
ploration, explorations of the orbital floor did not show 
negative results. In the part I group, four patients presented 
with persistent depression of their zygomaticmaxillary 
complex fracture, and no patients in the part II group 
had persistent depression of the fracture. Patients in 
part I had six complications, ranging from chemosis, 
persistent lid edema, end ectropion, whereas patients in 
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part II had two complications that were considered 
mild. 

In conclusion, Dr Shumrick stated that 65% to 70% of 
explorations currently being performed for orbital floor 
fractures are unnecessary in isolated zygomatic fractures, 
and that patients who do require orbital floor exploration 
can be selectively identified with preoperative evaluations 
properly performed.—EuGENIO A. AGUILAR III, Houston, 
Tex 





Clinical Characteristics of Olfactory 
Dysfunction 





At the meeting of the Western Section of the Triological 


Society in Laguna Niguel, Calif, Donald A. Leopold, MD, of — 


the Clinical Olfactory Research Center, State University of 
New Yerk Health Sciences Center at Syracuse, presented 
an update on the clinical characteristies of olfactory 
dysfunetion. 

Based on research and analysis of 200 cases, Leopold 
stated that the history and the results of the physical 
examination and olfactory tests were the most important 
aspects of the evaluation. Based on this, patients could be 
grouped into the following diagnostic categories: nasal 
inflammatory disease, viral infection, trauma, aging, con- 
genital defect, and exposure to toxins. As many as 30% of 
these patients were found to have nasal inflammatory 
disease as the cause of their olfactory dysfunction. In this 
regard, computed tomography, magnetic resonance imag- 
ing, and rigid sinus endoscopy were useful in establishing 
the diagnosis. Phantom odors and distorted odors were 
present only in the groups with the diagnosis of viral 
infectien, trauma, and aging.—G. S. PARKER, MD, Ports- 
mouth, Va. 


Temporomandibular Joint E 


Arthroscopic Surgery 





Louis Gallia, DDS, MD, Sacramento, Calif, at the meet- 
ing of the Western Section of the Triological Society in 
Laguna Niguel, Calif, reported his experience in arthro- 
scopic surgery of the temporomandibular joint (TMJ). He 
has performed 700 arthroscopic procedures on the TMJ - 
since E986, at which time the procedure was introduced 
into the United States. Arthroplasty for meniscectomy 
was first reported in 1887 by Pringle, who used it for 

(Continued from p 1027.) 
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meniscectomy in the knee joint. In 1975, Onishi, in Tokyo, 
Japan, first reported arthroscopy of the TMJ. 

The technique uses a preauricular incision (2 to 3 mm) 
and a shortened arthroscope (2.5 mm in diameter). A vari- 
ety of instruments are used that are, essentially, miniatur- 
izations of the instruments used for arthroscopic surgery of 
the knee. Indications fer arthroscopy of the TMJ include 
internal derangements cf the joint, including disk displace- 
ments anteriorly with and without reduction, perforation, 
and cases in which diagnosis is not clear. 

The basic defects in most diseases of the TMJ are 
adhesions that attach the disk to the genioid tubercle. 
This prevents the disk from moving with the condyle as the 
mouth opens. A pop is heard when the condyle snaps 
beneath the disk. Indications for surgery are primarily 
failure of conservative medical treatment and intractabil- 
ity. The diagnosis musz be confirmed by arthrogram or 
magnetic resonance imaging scan. 

Complications include infection and deafness, which is 
due to misdirection of the instruments through the anteri- 
or canal wall into the middle ear. This is very rare. Dr 
Gallia reported 184 cases, with 80% of patients needing no 
open surgery. Self-administered physical therapy is very 
important to keep the joint mobile after arthroscopy. 

— DARRELL HuNSAKER, MD, San Diego, Calif 





Comparison of Small Fenestra 
Stapedotomies With and Without 
KTP 532 Laser 





At the meeting of the Southern Section of the Triological 
Society in Naples, Fla, Drs Herbert Silverstein and Seth 
Rosenberg, Sarasota, Fla, and Dr Raleigh Jones, Lexington, 
Ky, presented a paper comparing small fenestra stapedot- 
omies with and without the KTP 532 laser. Thirty-three 
eonsecutive cases of small fenestra stapedotomies using 
conventional techniques were compared with 33 consecutive 
stapedotomies using the argon or KTP 532 laser. The ossic- 
ular chain was reconstructed using a polytef wire piston (0.6 
mm in diameter). Of the group that underwent laser ther- 
apy, 91% had either overclosure of the air-bone gap or clo- 
sure within 10 dB, as compared with 72% of the patients 
who underwent an operation using conventional tech- 
niques. The KTP laser effered advantages in that the sur- 
geon was able to produce an atraumatic bloodless opening 
in a fixed or mobile stapes without mechanical manipula- 
tion. The laser was used to lyse the stapedius tendon, 
vaporize the crura, and perform the stapedotomy. The KTP 
laser was preferred significantly over the argon laser, as the 
former has a lower incidence of sensorineural hearing loss. 
The argon laser was used in one case where the patient had 
a nonfunctional ear. All patients who received primary 
stapedotomies were followed up for one or more years. An 
additional 18 revision stapedotomies were reviewed in 
which the hearing results were not as good using either 
technique: 38% overclosed; 28% closed within 10 dB; and 
22% closed within 11 to 20 dB. The latter group of patients 
had either a sensorineural hearing loss or a resulting air- 
bone gap greater than 20 dB. The significant complication 
from laser stapedotomy was the 39% incidence of imbal- 
ance and dizziness in the group that underwent laser ther- 
apy, compared with only 12% in the group that received the 
conventional techniques. Most of these patients experienced 
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vestibular symptoms at home 24 to 72 hours after surgery. 
Nine of them received medication, including prednisone (20 
mg three times a day for 10 days) and meclizine hydrochlo- 
ride (25 mg three times a day). Occasionally, patients were 
administered antibiotic therapy. Transient taste distur- 
bance was found in one patient who underwent an operation 
using the conventional technique, as well as in three 
patients who received laser therapy. Twenty-one percent of 
patients complained of pain after undergoing laser stape- 
dotomy, compared with only 10% of patients in the group 
who underwent the conventional technique. A perilymph 
fistula around the piston accompanied by tympanic mem- 
brane perforation occurred in one patient who underwent 
the conventional procedure. Severe adverse outcomes were 
seen in three cases of revision laser stapedotomy. All three 
patients experienced vertigo during the first week postop- 
eratively and underwent reexploration within 24 hours of 
the onset of vertigo to look for granuloma or a long piston. 
In all cases the middle ear appeared normal, without gran- 
uloma. Although a long piston was not found, a shorter one 
was inserted. All three of these cases had good hearing re- 
sults, but, in one case, vestibular symptoms lasted for many 
months. Dr Silverstein and his colleagues conclude that the 
KTP 532 laser offers significant advantages over the argon 
laser and conventional techniques in primary stapedotomy. 
They are discouraged concerning the use of the argon laser 
due to potential sensorineural hearing loss. The transient 
unsteadiness and vertigo following laser stapedotomy is 
hypothesized to be due to heat and may be minimized by 
selecting a very low wattage and using the laser intermit- 
tently instead of semicontinuously. 

—HAROLD C. PILLSBURY, MD, Chapel Hill, NC 





Inflammatory Neck Masses in Children: 

A Comparison of Computed Tomography, 
Ultrasound, and Magnetic Resonance 
Imaging 





At the recent meeting of the Eastern Section of the Tri- 
ological Society in Toronto, Canada, Drs Linda Brodsky, F. 
Glen Seidel, J. Brian Same, and Debby Korwin of The Chil- 
dren’s Hospital of Buffalo (NY) presented a study on com- 
paring the use of computed tomography, ultrasound, and 
magnetic resonance imaging in the evaluation of inflam- 
matory masses of the neck in children. Ten patients who 
presented with a primary clinical diagnosis of neck abscess 
were compared for clinical/radiologic presentations and 
treatment outcome. Computed tomography and magnetic 
resonance imaging were comparable in the depiction of the 
overall size of the mass, while ultrasound usually showed a 
mass of much smaller dimension when compared with 
computed tomography and magnetic resonance imaging. 
Computed tomography was positive for abscess in all 10 
patients, while magnetic resonance imaging was only able 
to accurately predict an abscess when there was a large col- 
lection of purulent material present. Ultrasound failed to 





demonstrate an abscess in four of seven patients in whom ~ 


computed tomography clearly demonstrated an abscess 
cavity. Both computed tomography and magnetic resonance 
imaging provided excellent visualization of surrounding 
structures; however, the computed tomographic finding of 
peripherally enhancing mass with a nonenhancing center 

(Continued on p 1028.) 
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was most specific for abscess. The major shortcoming of ul- 
trasound was its inability to accurately separate an abscess 
from adenitis. 

Based on this study, the authors recommend computed 
tomography as the modality of choice in the diagnosis of 
neck abscess in children. Although magnetic resonance im- 
aging and ultrasound may sometimes provide the diagnosis, 
the reduced clarity of these modalities and the increased 
scanning time and cost of magnetic resonance imaging 
makes them less desirable.—GERALD B. HEALY, MD, Boston, 
Mass 





Alternative to Flow Cytometry for the Study 
of Tumor Cell Kinetics 





At the 31st annual meeting of the American Society for 
Head and Neck Surgery held in San Francisco, Calif, April 
5 and 6, 1989, Mare Coltrera, MD, and colleagues of the 
University of Washington, Seattle, reported on a new 
alternative to flow cytometry for the study of cell kinetics 
within tumors. They noted that earlier studies have shown 
a correlation between the extent of cell proliferation within 
a tumor and the rate of local recurrence, distant metastas- 
es, and response to radiotherapy. Using a monoclonal anti- 
body to PCNA (Proliferating Cell Nuclear Antigen) they 
compared immunoperoxidase staining of fixed, paraffin- 
embedded archival tumor tissue with previously obtained 
flow cytometric data on the same tissue. Proliferating cell 
nuclear antigen staining was recorded on a 1 to 4 scale de- 
pending on the proportion of cells staining the specimen. In 
general, a good correlation was found between the two 
methods. Discrepancies arose when there was heterogene- 
ity of proliferating cell subpopulations within the tumor, 
when there was much necrosis within the tumor, and when 
there was a prominent inflammatory cell infiltrate. In these 
instances, the investigators felt that the immunoperoxidase 
method yielded more detailed information. Advantages of 
the PCNA immunoperoxidase method over traditional flow 
cytometry were felt to be its ease of performance and the 
ability to directly compare the immunoperoxidase staining 
with the light microscopic histologic appearance of the ac- 
tual tissue being studied.— MARK C. WEISSLER, MD, Chapel 
Hill, NC 





Facial Reanimation Using 
Cranial Nerves XI to VII Anastomosis 
Without Shoulder Paralysis 





Drs Dennis S. Poe, Burlington, Mass; Natan Scher, San 
Antonio, Tex; and William R. Panje, Chicago, Ill, reported 
at the recent meeting of the Eastern section of The Triolog- 
ical Society in Toronto, Canada, on January 27, 1989, on a 
feasibility study to determine if the 11th cranial nerve could 
be used in lieu of the 12th cranial nerve for reanastomosis 
with the seventh cranial nerve to restore facial function. 
Twenty-one neck dissections were performed on cadavers to 
determine the distribution and length of the 11th cranial 
nerve. They also transected the seventh cranial nerve at the 
stylomastoid foramen. The nerve sections were taken from 
both the seventh and the 11th cranial nerves for light mi- 
croscopy and histologic examination. In those dissections, 
they were able to anatomically define the 11th cranial nerve 
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and its relationships to the sternocleidomastoid muscle, the 
auricular nerve, and the cervical plexus. They noted that, 
when necessary, they could skeletonize the spinal accessory 
nerve for greater length. Within the sternocleidomastoid 
muscle they discovered three to seven branches available 
that had an average length of 11 mm. They also noted that 
there were three anastomotic patterns within the sterno- 
cleidomastoid muscle, with an average of four fascicles 
from each of the branches to the sternocleidomastoid mus- 
cle compared with an average of six fascicles in the seventh 
nerve sections. In the discussion, they recognized that the 
retrograde separation of the sternocleidomastoid branches 
were limited by the crossover plexus formation, but they 
felt that they did not need to divide these fibers to obtain 
adequate length. Clinical trials will be the next step for 
evaluation of this technique.—STEVEN PARNES, MD, Albany, 
NY 





Composite Autograft Cartilage Grafts for 
Tympanoplasty and Mastoid Surgery 





At the 1989 Triological Society meeting in San Francisco, 
Calif, Dr Warren Y. Adkins, Charleston, SC, presented his 
experience using composite autografts for tympanoplasty 
and reconstruction of canal wall defects. First, he reviewed 
his early experience with 40 cases that were presented in 
1982; he added to these an additional 62 cases utilizing au- 
tograft cartilage to prevent retraction and recurrent cho- 
lesteatoma associated with posterior retractions (55 cases) 
and repeatedly failed tympanoplasty (18 cases). 

Dr Adkins outlined the technique whereby a groove is 
created in the ear canal to lock the autograft into position. 
Perichondrium may help anchor the cartilage in place and, 
if necessary, acts as graft material should a tympanic 
membrane or attic defect be present. Only 2 of 62 cases 
failed, and no recurrent cholesteatoma or retraction pocket 
developed at the sites. Eustachian tube dysfunction re- 
mained a problem in this group, and six patients required 
intermittent intubation for middle ear effusion. The tech- 
nique is also appropriate for patients with drum defects and 
little cochlear reserve. The author concluded by noting the 
long-term viability of these grafts, and acknowledging 
other workers using similar techniques. 

— RICHARD W. WAGUESPACK, MD, Birmingham, Ala 





Allergic Aspects of Inner Ear Disease 





At the recent 1989 Spring Meeting of the American 
Academy of Otolaryngic Allergy in San Francisco, Calif, Dr 
Jennifer Derebery, House Otologic Group, Los Angeles, 
Calif, shared her experience with the management of a se- 
ries of 49 patients with Meniere’s disease. Sixty-six percent 
of these patients had improvement of symptoms by control 
of inhalent and food allergies. The only consistent finding 
for predicting which patients will respond to treatment was 
total IgE, averaging 203 U for those who failed therapy. In 
one case, vertiginous symptoms worsened on attempts at 
desensitization, requiring cessation of therapy, and even- 
tual eighth-nerve section. This was thought to be secondary 
to the documented initial rise in IgE (722 to 903 U), thus in- 
creasing the end-organ sensitivity.—ROBERT E. TAYLOR, 
MD, Oakland, Calif 
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What will you tell her about 


screening mammography? 


Many of your patients will hear about screening 
mammography through a program launched by the 
American Cancer Society and the American College 
of Radiology, and they may come to you with 
questions. What will you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along with 
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CEFTIN 32:5: 


(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with 
the working community spectrum 


Allen & Hanburys | > 


Research Tangle Park, N€ 


Proven effective in lower respiratory 
tract infection 
Bacterial bronchitis 


Proven effective in upper respiratory 
tract infections 
Pharyngitis / Tonsillitis’ 


Otitis media’ 
Unsurpassed cephalosporin effectiveness 
BID schedule enhances compliance 


“Caused by susceptible strains of designated organisms 
See INDICATIONS AND USAGE in Brief Summary of Prescnbing 
Information on adjacent page. 

tPenicillin is the usual drug of choice in the treatment and prevention of 
streptococcal infections, including the prophylaxis of rneumatic fever. 


Please consult Brief Summary of Prescribing Information on 
adjacent page. CFT 1868 





Ceftin® Tablets BRIEF SUMMARY 
(cefuroxime axetil) 





The following is a brief summary only. Before prescribing, see complete prescribing information in 
Ceftin® Tablets product labeling. 


INDICATIONS AND USAGE: Ceftin® is indicated for the treatment of patients with infections caused 

by susceptible strains of the designated organisms in the following diseases: 

1, Pharyngitis and Tonsillitis caused by S pyogenes (group A beta-hemolytic streptococci). (Penicillin 
is the usual drug of choice in the treatment and prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. Ceftin is generally effective in the eradication of streptococci from 
the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
Strains), M catarrhalis (ampicillin-susceptible strains), and S pyogenes (group A beta-hemolytic 
plat le 

3. Lower Respiratory Tract Infections (bronchitis) caused by S pneumoniae, H influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains). 

4. Urinary Tract Infections caused by E coli anc K pneumoniae in the absence of urological 
complications. 

5. sia and = Structure Infections caused by S aureus and S pyogenes (group A beta-hemolytic 
streptococci). 

Bacteriological studies to determine the causative organism and its susceptibility to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 
PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI- 
TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one primary cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
causes of colitis should also be considered. 


PRECAUTIONS: General: If an allergic reaction to Ceftin® occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician's 
office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered. 


Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests (Benedict's or Fehling’s solution or with Clinitest® tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

ae does not interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, ps neg impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients taking crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)]. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug. 
The incidence of gastrointestinal adverse events increased with the higher recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a day for one to 2.5 months with no increase 
in frequency or severity of adverse events. 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
parents treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 

ypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin. 
Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 1.6% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (11% of patients) and positive 
Coombs’ test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: \ncreased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 


-Allen & Hanburys™ AB1-402W 
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Continuing Medical Education Course 


MICROSURGERY AT 
THE CRANIAL BASE 


November 6-11, 1989 


St. Louis University School of Medicine 
St. Louis, Missouri 


a 


presented by 





Department of Anatomy—Neurobiology 
& 
Department of Otolaryngology—Head and Neck Surgery 


SPECIAL GUEST: UGO FISCH, M.D. 


Faculty includes: 
Paul Donald, M.D. C. Gary Jackson, M.D. 
Bruce Gantz, M.D. Leonard Malis, M.D. 
William House, M.D. Ossama Al-Mefty, M.D. 


Co-Directors: 
Paul H. Young, M.D. Gregory J. Bailey, M.D. 
James E. Benecke, Jr., M.D. Margaret H. Cooper, Ph.D. 


Comprehensive course which provides an excellent 
opportunity to enhance skills in microsurgery of the skull 
base from an internationally renowned faculty. There is 
ample opportunity for performing procedures on specially 
prepared cadavers. 

Demonstrations, 3D video presentations of techniques 
and clinical cases, didactic presentations and discussions 
are also included. 


Course Fee: $3,950 


Approved for Category | CME credits 48 hours 


For further information contact: 
Anita Herbst, Coordinator 
Continuing Medical Education 
St. Louis University School of Medicine 
1402 South Grand Blvd. 

St. Louis, MO 63104 
Telephone: (314) 577-8167 
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HOUSE EAR INSTITUTE 


TEMPORAL BONE SURGICAL DISSECTION COURSES — 1990 
CC A SS ED a SY SS ee ES 


Intensive One Week Courses (CME 53 eb. ) 
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November 11-16, T990 
December 9-13, 1990 









february 25 : EETAS une 10-15, 1990 
March 25-30, 1990 September 16-21," 
April 22-26, 1990 October 14-19, 196 


Physicians $975.00 





‘S 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « (213) 483-4431: 


Call Now! 


Find out how your CME ad can catch the attention of 







the largest physician audience within the specialties 






of otolaryngology,* and beyond — in Archives of 
Otolaryngology —Head & Neck Surgery. 










CALL NOW for details: 


1-800-AMA-2260 


* Otolaryngology; Head & Neck Surgery; Facial Plastic Surgery, 
Otolaryngology 










WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 


1989 Western Region Scientific Program 
and Marketing Workshop, 
January 5 and 6, 1989 


The Scientific Program and noon special presentation 
were extremely well received by the membership at the 
January 1989 Western Regional Meeting. A summary of all 
papers that were presented would not be appropriate; how- 
ever, I would like to highlight some of those papers. The 
most controversial segment of the program was one dealing 
with the concept of “Medical Jousting.” The initial paper on 
this subject was presented by Jack Hilger, Tacoma, Wash. 
Dr Hilger specifically dealt with the issues that one physi- 
clan may use against another to initiate either unfair com- 
petition or even possibly a malpractice suit. Innuendos, un- 
fair comments, and comments to medical personnel that 
were either inaccurate or untrue have been the bane of in- 
terspecialty relations for years. The malpractice carriers 
have become aware of this because of several recent suits. 
As a result, most malpractice carriers are now excluding 
coverage for slander from their malpractice coverage and, 
in many cases, the potential for punitive damages is signif- 
icant. In any event, this would not be covered by the indi- 
vidual’s malpractice insurance. 

Dr Hilger indicated specific instances in which an indi- 
vidual patient came to him who had indicated that Dr 
Hilger had been denigrated. In some instances, the patient 
was willing to give a deposition to be used to approach the 
physician who had initiated the act of medical jousting. The 
attorney advised this physician by letter that any further 
behavior of this type would result in a suit against him. 
Copies of this letter were sent to other appropriate organi- 
zations, eg, medical society and hospital administration. 

Dr Schoenrock dealt with many aspects of unfair compe- 
tition and promotion and response patterns that might be 
appropriate. Included in this presentation was a recom- 
mendation for exposure of the primary initiating factors for 
most interspecialty competition, which are, by his descrip- 
tion, the big “E’s” —ego and economics. Lay articles dealing 
with physician greed and disparagement of physicians in 
one medical group by another were discussed at length. 
There was significant audience participation in this entire 
discussion and also carryover commentary at the breaks. 
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Janice A. Moody and Richard L. Goode, Stanford (Calif) 
University, presented a paper entitled “New Methods of 
Maxillcmandibular Fixation and Treatment of Mandibular 
Fractures.” This paper specifically dealt with the placement 
of Silastic buttons in lieu of the traditional arch bar 
concept, and presented an interesting and innovative alter- 
native to maxillomandibular fixation (Fig 1). 

Dr Keith Wahl presented an overview of the unique 
intraoperative video techniques that he uses in his private 
office practice in San Diego, Calif. He has an integrated 
system of computer and video equipment in consultation 
rooms and operating rooms. 

Dr Frank M. Kamer, Beverly Hills, Calif, discussed in a 
most complete fashion all aspects of revision rhinoplasty 
analysis and treatment. Dr Kamer’s extensive clinical ex- 
perience and surgical expertise were visible in what was a 
most thorough overview, both for the beginning and for the 
advanced rhinoplasty surgeon. 

Dr Rick Schaler, Littleton, Colo, discussed the specific 
uses of surgical glues in cartilaginous tip reconstructions. 
A specitic note was made of isolated cases in which residual 
nasal tip swelling was present or there was actually weep- 
ing of the skin overlying the surgical glue usage. Specific 
comment was that in those situations the major problem 
areas seemed to be where the surgical glue was left exposed 
overlying the cartilaginous reconstructive area. 

Dr Toby Mayer, Beverly Hills, Calif, presented two papers 
entitled “Four Years’ Experience With Auto Fat Transfer” 
and “New Concepts in Hair Transfer.” In the first paper, Dr 
Mayer demonstrated his technique for auto fat transfer, 
including characteristics of situations in which auto fat 
transfer is appropriate and inappropriate. The impression 
of both Dr Mayer and his associate, Dr Richard Flemming, 
is that auto fat transfer, in fact, is a permanent mechanism 
of tissue augmentation in the majority of patients. This be- 
lief was reinforced by significant clinical documentation. 
His paper on “New Concepts in Hair Transfer” included a 
discussion that dealt primarily with the use of the Juri flap 
and its appropriateness in many aspects of hair transfer 
where punch grafting has been used in the past. Compara- 
tive phetography demonstrated the benefits of flap usage 
very clearly. 

Dr Wayne Larrabee and Dr Donna J. Millay presented a 
very interesting paper on “The Surgical and Non-Surgical 
Treatment of the Constricted Ear.” They discussed the use 


Facial Plastic News 


Fig 1.—Top, Kit from manufacturer showing Silastic buttons designed 
for the treatment of mandibular fractures. Bottom, Placement of Silastic 
buttons in lieu of the traditional arch bar concept in the treatment of 
mandibular fractures. 


Fig 2.—Wax stent taped over to reform the contour of the constricted 
ear at birth. 
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of taping over a wax stent to reform the contour of the con- 
stricted ear at birth (Fig 2). Results of this nonsurgical 
treatment of the constricted ear were good if performed in | 
the first 3 days after birth. Procedures for correction of the 
constricted ear were discussed in detail, and their preferred 
technique was presented. 

Margo Rafaty, the widow of Mark Rafaty, presented the 
Mark Rafaty Award for excellence in facial plastic surgery 
to Dr Ted A. Cook, Portland, Ore. 

A noon luncheon was held at the Western Section Meet- 
ing and, in conjunction with this, Emmett Clancey, Execu- 
tive Vice President of the Ayco Corporation, provided the 
group with an excellent overview of financial planning for 
the facial plastic surgeon. Many aspects, as they relate to 
the 1986 pension reform act, were discussed, as well as ad- 
ditional modalities of financial planning. Questions and an- 
swers followed. 

The overall impression of the American Academy of Fa- 
cial Plastic and Reconstructive Surgery Western Section 
Scientific Program and ancillary meetings was excellent. 
The group indicated a desire for future meetings to be held 
with more panel discussions and dealing with more issues 
that relate specifically to the western states. 

An update of the state of the organization was given by 
Drs Frank Kamer, Lee Van Bremen, and Larry D. Schoen- 
rock. Each of these individuals were very positive in their 
presentation.—LARRY D. SCHOENROCK, MD, Santa Rosa, 
Calif 


Facial Plastic Surgery Course, 
Morelia, Mexico 





As facial plastic surgery develops internationally, more 
surgeons are traveling to work and lecture in other coun- 
tries; similarly, many international visitors are coming to 
the American Association of Facial Plasticand Reconstruc- 
tive Surgery courses in this country. Although these devel- 
opments are new, there have been successful models for 
these international courses developed in the past. Over most 
of the last 30 years, a course in facial plastic surgery has 
been directed by Dr Efrain Davlos Luviano in Morelia, 
Mexico. The course has been designed to bring together fa- 
cial plastic surgeons from Mexico and the United States for 
both academic lectures on cosmetic and reconstructive fa- 
cial plastic surgery and live surgical cases. The most recent 
of these courses was held February 4 through 10, 1989, 
sponsored by the Universidad Michoacana and the Associ- 
ation. Dr Davilos had over 150 registrants for his recent 
course. The course this year was preceded by a soft-tissue 
workshop. In the future, such workshops will use the video- 
tapes recently translated into Spanish by the Association. 
The United States coordinator for this course is Dr Regan 
Thomas (St Louis, Mo); the faculty for the recent course in- 
cluded Drs Roberto Davilos and Charles J. Krause (Ann 
Arbor, Mich), Wayne Larrabee (Seattle, Wash), Craig Mu- 
rakami (Portland, Ore), and Steve Perkins (Indianapolis, 
Ind). The format of the day included morning lectures, fol- 
lowed by midday surgery, and then more lectures. Dr Dav- 
ilos was far ahead of his time in developing such a live sur- 
gery format. This unique format could provide a model for 
courses in other countries.— WAYNE F. LARRABEE, JR, MD, 
Seattle, Wash 
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Medical staff officer... Medical director... 
Medical staff services professional... CEO . . . Board member... 
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The Third National 
Medical Staff Conference 


October 19-21, 1989, Washington, D.C. 





Today's leading issues 
Polish your 
understanding. 


A broad-based perspective 
Antitrust, Peer review. 
RBRVS. Q.A. Ethics. 
Indigent care. 


Important trends 
Determine the 
implications for your 
hospital. 


issue management 


Discover your options. 


Real-world speakers 
Hear anecdotes, 
examples from the 
environment-at-large. 


Meet with those who 

share your concerns 
The more than 700 
participants at the 
1987 session of this 
Conference rated 
program quality at an 
average of 3.5 (out 
of 4.0). 


Pian now to attend. For details or to register, call (312) 645-4761. 





. Bette: Than Bune’ 


Proven Design m Superior Material 





Reduces Concerns for: 
Viability of Implant 
Origin of Material 

Carving and Shaping 
Storage and Inventory 
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Now, a truly unique prosthesis system is available outstanding tissue tolerance and performance. 
with distinct advantages over homologous and Plus, the WEHRS** Ossicular Implant designs 
autogenous implants. represent the refinements of over 20 years 


4ydroxylapatite is “synthetic bone” offering Of Surgical experience. 


each surgeon the convenience of a readily avail- | For more information concerning the WEHRS** 
able implant that is superior to homografts. | Hydroxylapatite Implants contact your local 
The material has been used successfully in Richards representative or call toll-free 
the middle ear for over eight years with 1-800-238-7538. 


® 
TA MEDICAL COMPANY 
1450 Brooks Rd., Memphis, TN 38116 + 1-800-238-7538 
j In Memphis: (901) 396-2121 
A member of the Smith and Nephew group 


Richards Medical Company 1988 
All Rights Reserved Printed in U.S.A. 


**As developed by Roger Wehrs, MD, Tulsa, OK 


* As compared to homologous implants or autogenous bone in traceability, need for preservation, or convenience 62-9491 
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BECONASE us INHALER 


(BECLOMETHASONE DIPROPIONATE, USP) 


AN OPEN-AND-SHUT g 
CASE FOR THE 
SYMPTOMS OF 


RHINITIS 


Allen & Hanburys” 


DIVISION OF GLAXO INC. 


...@ world leader in respiratory care 
Research Triangle Park, NC 27709 





Old delivery units 


New delivery unit 





BSE 254 


Indicated for 
patients 
6 years of age 





An exclusive case for BECONASE 
unavailable with the other brand of beclomethasone 
dipropionate. 


Longer nozzle helps direct spray 
Snapped open..this exclusive new case reveals a new, 
longer nasal piece for accurate drug delivery. 


A case for patient preference" 

Patient acceptance of a medication is important for 
compliance. In a study of 48 patients, the majority 
oreferred the new delivery unit over the prior models 
for ease of use, force of spray, likeliness to use, and 
overall preference. 





Now...only from Allen & Hanburys 


*Allen & Hanburys will phase out the older nasc! inhaler with the introduction of the new delivery unit. 
tNo significant alterations of the nasal mucosc! histology observed in up to 12 years of regular use? 
tThis study compared the new BECONASE delivery unit with the old BECONASE delivery unit. 

Please consult Brief Summary of Prescribing Inormation on the following page. 


References: 1, Meltzer EO, Busse WW, Bush RK, ef al: Beclomethasone dipropionate nasal aerosol spray in 
allergic rhinitis: A comparison of three delivery systems. Ann Allergy 1985;55:802-804. 2. Data on file, Glaxo Inc. 


Printed in USA March 1989 
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BECONASE” Nasal Inhaler BRIEF SUMMARY 
(beclomethasone dipropionate, USP) 


For Nasal Inhalation Only 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in BECONASE® Nasal Inhaler product labeling. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients 
of this preparation contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with 
BECONASE® Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 

Careful attention must be given when patients previously treated for 
Bimmer “platy with systemic corticosteroids are transferred to 

ECONASE Nasal Inhaler. This is particularly important in those patients 
who have associated asthma or other clinical conditions where too 
rapid a decrease in systemic corticosteroids may Cause a severe exa- 
cerbation of their symptoms. 

Studies have shown that the combined administration of alternate- 
day prednisone systemic treatment and orally inhaled beclomethasone 
increases the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, BECONASE Nasal Inhaler treatment 
should be used with caution in patients already on alternate-day pred- 
nisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded 
or if individuals are particularly sensitive or predisposed by virtue of 
recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform 
lesions, and cushingoid features. If such changes occur, BECONASE 
Nasal Inhaler should be discontinued slowly consistent with accepted 
procedures for discontinuing oral steroid-therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some 
patients may experience symptoms of withdrawal, eg, joint and/or 
muscular pain, lassitude, and depression. 

Extremely rare instances of nasal septum perforation and increased 
intraocular pressure have been reported following the intranasal appli- 
cation of aerosolized corticosteroids. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local ther- 
apy oF discontinuation of treatment with BECONASE® Nasal Inhaler. 

eclomethasone dipropionate is absorbed into the circulation. Use 
"f excessive doses of BECONASE Nasal Inhaler may suppress HPA 
unction. 

BECONASE Nasal Inhaler should be used with caution, if at all, in 
patients with active or quiescent tuberculous infections of the respira- 
tory tract; untreated fungal, bacterial, or systemic viral infections; or 
ocular herpes simplex 

For BECONASE Nasal Inhaler to be effective in the treatment of nasal 
polyps, the aerosol must be able to enter the nose. Therefore, treatment 
of nasal polyps with BECONASE Nasal Inhaler should be considered 
adjunctive therapy to surgical removal and/or the use of other medica- 
tions which will permit effective penetration of BECONASE Nasal Inhaler 
into the nose. Nasal polyps may recur after any form of treatment 

As with any long-term treatment, patients using BECONASE Nasal 
Inhaler over several months or longer should be examined periodically 
for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septum ulcers, nasal sur- 
gery, or trauma should not use a nasal corticosteroid until healing has 
occurred, 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided 


Information for Patients: Patients should use BECONASE® Nasal Inhaler 
at regular intervals since its effectiveness depends on ‘ts regular use. 
The patient should take the medication as directed. It is not acutely 
effective, and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of BECONASE Nasal Inhaler are fully manifested. One to two 
weeks may pass before full relief is obtained. The patient should contact 
the doctor if symptoms do not improve, or if the condition worsens, or 
if sneezing or nasal irritation occurs. For the proper use of this unit and 
to attain maximum improvement, the patient should read and follow 
carefully the patient's instructions section of the package insert. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats 
for a total of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral 
route, resulted in no evidence of carcinogenic activity. Mutagenic stud- 
ies have not been performed. 

Impairment of fertility. as evidenced by inhibition of the estrous cycle 
in dogs, was observed following treatment by the oral route. No inhibi- 
tion of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 


Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other cor- 
ticoids, parenteral (subcutaneous) beclomethasone dipropionate has 
been shown to be teratogenic and embryocidal in the mouse and rabbit 
when given in doses approximately ten times the human dose. In these 
studies, beclomethasone was found to produce fetal resorption, cleft 
palate, agnathia, microstomia, absence of tongue, delayed ossification, 
and agenesis of the thymus. No teratogenic or embryocidal effects have 
been seen in the rat when beclomethasone dipropionate was adminis- 
tered by inhalation at ten times the human dose or orally at 1,000 times 
the human dose. There are no adequate and well-controlled studies in 
pregnant women. Beclomethasone dipropionate should be used during 
eanan only if the potential benefit justifies the potential risk to the 
etus. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born 
of mothers receiving corticosteroids during pregnancy. Such infants 
should be carefully observed. 


Nursing Mothers: It is not known whether beclomethasone dipropionate 
is excreted in human milk. Because other corticosteroids are excreted 

in human milk, caution should be exercised when BECONASE Nasal 
Inhaler is administered to a nursing woman. 


Pediatric Use: Safety and effectiveness in children below 6 years of age 
have not been established 


ADVERSE REACTIONS: Side effects reported are primarily asso- 
ciated with the nasal mucous membranes. They include sensations of 
irritation and burning in the nose (11 per 100 patients) and occasional 
sneezing attacks (10 per 100 adult patients), which immediately follow 
the use of the intranasal inhaler. Localized infections of the nose and 
pharynx with Candida albicans have occurred rarely. Transient episodes 
of epistaxis have been reported in 2 per 100 patients, and ulceration of 
the nasal mucosa has been reported rarely. Extremely rare instances 
of nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corti- 
costeroids. Rare cases of immediate and delayed hypersensitivity 
reactions, including urticaria, angioedema, rash, and bronchospasm, 
have been reported following the oral and intranasal inhalation of 
beclomethasone. If recommended doses are exceeded or if individuals 
are particularly sensitive, symptoms of hypercorticism, ie, Cushing's 
syndrome, could occur. 


OVERDOSAGE: information concerning possible overdosage and its 
treatment appears in the full prescribing information. 
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CALL FOR 
PAPERS: 


Wilbur James Gould 
Voice Research Award 


Sponsored by The Voice Foundation, this 
$1,000.00 award honoring Wilbur James 

Gould, M.D. can be presented annually to the 
INTERDISCIPLINARY group of authors 
submitting the winning paper dealing with 
“Functions of the Voice.” Papers must be 
submitted by October 31, 1989. For instructions 


please contact: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 

U.S.A., Tel. (212) 581-2530 





NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
September 14-16, 1989 
January 18-20, 1990 
April 19-21, 1990 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques | “*Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology /HNS 

(212) 598-1395 Frank E. Lucente, M.D. 





Because the 
etiology of 
sinusitis isn’t 
always cleav... 


For superior coverage of respiratory 
aerobes and anaerobes 


Because it’s the only oral antibiotic 
indicated for sinusitis 


And because it’s the only 
oral antibiotic that destroys 
B-lactamase... 


Make your first choice 


M 


amoxicilin/clavulanate potassium 
So your first choice will be the only choice 


Please see brief summary of prescribing information on adjacent page. © 1989, Beecham Laboratories 





Brief Summary of Prescribing Information 
™ 
NTIN cinwte potassum 


Indications and Usage: AUGMENTIN" is indicated in the treatment of infections 
Caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by B-lactamase-producing Strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarthalis 
Sinusitis caused by 8-lactamase-producing strains of Hemophilus influenzae 
and Branhamelia catarrhalis 
Skin and Skin Structure infections caused by §-lactamase-producing strains 
of Staphylococcus aureus, E. coli, and Klebsiella Spp 
Urinary Tract Infections caused by 8-lactamase-producing strains of E coli. 
Klebsiella spp. and Enterobacter spp 
While AUGMENTIN is indicated only for the conditions listed above. infections 
Caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content. Therefore. mixed infections caused by 


ampicillin Erates Organisms and 8-lactamase-producing organisms suscep- 


tible to AUGMENTIN should not require the addition of another antibiotic. 


Bacteriological studies, to determine the causative organisms and their suscepti- 


bility 2 AUGMENTIN. should be performed together with any indicated surgical 
procedures 
Therapy may be instituted prior to obtaining the results from bacteriological 


and susceptibi Botues to determine the causative organisms and their suscepti- 


bility to AUGMENTIN when there is reason to believe the infection may involve 
any of the 6-lactamase-producing organisms listed above. Once the results are 
known. therapy should be ae if appropriate ' 

Contraindications: A history of allergic reactions to any penicillin is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY. IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS. CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS. AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While AUGMENTIN possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of organ 


Spron functions. including renal, hepatic and hematopeietic function is advis- 
a 


le during prolonged therapy f 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial pathogens should 

be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted , 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the hyperuricemia present in these patients 
There are no data with AUGMENTIN and allopurinol administered concurrently 
AUGMENTIN should not be co-administered with Antabuse® (disulfiram) 
cercmeqenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been Ng elena to evaluate Carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 


of impaired fertility or harm to the fetus due to AUGMENTIN. There are, however, 


no adequate and well-controlled studies in pregnant women, Because animal 
reproduction studies are not always at a of human response, this drug 
should be used durin pregnancy only if clearly needed 

Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus. prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
Caution should be exercised when AUGMENTIN is administered to a nursing woman. 


Adverse Reactions: AUGMENTIN is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects 


The most frequently reported adverse effects were diarrhea/loose stools (9%), 


Nausea (3%), skin rashes and urticaria (3%), vomiting (1%), and vaginitis (1%). 
The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
Ate following adverse reactions have been reported for ampicillin class 
antibiotics 


Gastomestinal Diarrhea, nausea, vomiting, indigestion, gastritis: stomatitis. glossitis. 
air 


ongue, enterocolitis and pseudomembranous colitis. 


ac y 
Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
é@ reactions (urticaria or skin rash accompanied i bd Sola myalgia, 
tevens-Johnson Syndrome), 


and frequently fever), erythema multiforme (rarely 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 


corticosteroids. Whenever such reactions occur, the drug should be discontinued, 


unless the opinion of the physician dictates otherwise. Serious and occasional 

ene call (anaphylactic) reactions Can occur with oral penicillin (See 
farnings 

Liver: A moderate rise in SGOT and/or SGPT has been noted in patients treated 

mith am 


icillin class antibiotics as well as with AUGMENTIN, but the signifi- 


cance of these findings is unknown, As with some other penicillins, and some 
ee transient hepatitis and cholestatic jaundice have been reported 
rarely, 
Hemic_and Lymphatic Systems: Anemia, thrombocytopenia, thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A ne thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN. 

ntral N S System: Reversible hyperactivity, agitation, anxiety, insomnia 
contusion, behavioral changes, and/or dizziness have been reported rarely. 
Dosage: Adults: The usual adult dose is one AUGMENTIN ‘250’ tablet every 
eight hours. For more severe infections and infections of the respiratory tract. the 
dose should be one AUGMENTIN ‘500’ tablet every eight hours 

Since both the AUGMENTIN ‘250' and ‘500° tablets contain the same 
amount of clavulanic acid (125 mg, as the potassium salt), two AUGMENTIN 
‘250’ tablets are not equivalent to one AUGMENTIN ‘500’ tablet. Therefore, two 
AUGMENTIN ‘250’ tablets should not be substituted for one AUGMENTIN 
‘500’ tablet for treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media. sinusitis and other more severe 


infections, the dose should be 40 MKO cay based on the amoxicillin component, 


in divided doses every eight hours. Also available as AUGMENTIN ‘125° and 
‘250° chewable tablets 


Children weighing 40 kg and more should be dosed according to the adult 
recommendations. 


Beecham 
laboratories 
Bristol, Tennessee 37620 9417094/W88-BS 
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1990 
ENDOSCOPIC SINUS SURGERY COURSES 
at 


VAN THE JOHNS HOPKINS 
== MEDICAL INSTITUTIONS 


David W. Kennedy, M.D., and the Department of 
Otolaryngology — Head and Neck Surgery are pleased 
to announce that their tenth and eleventh courses on 
functional endoscopic sinus surgery will be held January 


4-6 and July 12-14, 1990. Space in the hands-on 
laboratory portion of the course remains limited. These 
places will be offered first to physicians already on the 
waiting list. 

Fees: 


Laboratory Course 
Lectures & Videotapes only (2-day course) ...$295 


For registration and/or further information on a waiting list position, please contact— 


Program Coordinator, Office of Continuing Education, 720 Rutland Avenue, Baltimore, MD 21205 
Call 304/955-2959 


CALL FOR 
PAPERS: 


19th Annual 
Symposium: 

Care of the 
Professional Voice 


Deadline: October 31, 1989 


Send four copies of abstract including 
academic affiliation, address and 
telephone number of all authors to: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 

U.S.A., Tel. (212) 581-2530 








SHUTTER 


LASER Fy ADY e5 


Lasemmicrosurgery holds great potential in dozens of surgical applications. But til 
now, practical, affordable, and reliable solutions have been elusive, and the result has been 
more promise than performance. 


That’ where the unique Unilase® Microsurgical CO, Laser comes in. With it, you get a 
surgical too! that’s up and ready at a moment's notice, is capable of delivering power densi- 
ties exceeding those of far larger lasers, and is able to focus that power with unprecedented 
precision. Consider this. The Unilase® laser gives you a range of power and spot sizes 
second to none—from 50 mw to 12 watts, and .15 mm to 2 mm, respectively. It can 
generate up to 67,000 watts/cm? at the tissue at a .15 mm spot size, or let you work at 
milliwatt power settings for ultra-precise cutting and tissue removal. With this versatility, 
who needs a 40, 60, or 100 watt CO, laser? 

Coupled with a design that completely eliminates the bulky articulating arm and allows 
mounting of both laser and laser console to most any mobile microscope stand, the miniaturized 

Unilase® laser system makes sense for the 
entire OR team. It’s affordable. It’s depend- 


T able. Andit’s the first CO, micro-surgical 
| 9 laser that lives up to your expectations. 
W Woo d 


For more details please call the 
Instruments and Lasers for Medicine Marketing Department at (508)660-2660. 


I.L. Med, Inc. * 591 Providence Highway, Walpole, MA 02081 USA 


1989, I.L. Med, Inc.  Unilase is a registered trademark of |.L. Med, Inc. Patent pending. WILD Microscope courtesy of Wild Leitz, USA 








ightyv. 
Small 


Precision microsurgery 
the way it was meant to be. 











Unilase 


Microsurgical CO, Laser System 








For further details 
and registration, contact 


Ms. Cathey McMann 
A.A.C.S. Executive Director 
159 East Live Oak Avenue, Suite 204 
Arcadia, CA 91006 
Phone (818) 447-1579 
FAX: (818) 447-7880 


presents 
a 


WORLD CONGRESS 


on 
CHEMICAL PEEL, DERMABRASION, 
SOFT TISSUE AUGMENTATION, 
LIPOSUCTION 


GEORGE A. FARBER, M.D. 
Program Chairman 


THOMAS H. ALT, M.D. 
Program Co-Chairman 


STEVEN HOPPING, M.D. 
Washington D.C. Host Chairman 


OCTOBER 20-22, 1989 


at the 


GRAND HYATT HOTEL 
1000 H Street, N.W. 
Washington, D.C. 20001 
Phone (202) 637-4764 


GUEST SPEAKERS 
Clyde Litton, M.D. 
Norman Orentreich, M.D. 


UIC The University of Illinois at Chicago — 


College of Medicine, Department of Otolaryngology--Head and Neck Surgery 


Fourteenth Midwinter Symposium on 
PRACTICAL SURGICAL CHALLENGES IN OTOLARYNGOLOGY 


February 19-23, 1990 . Snowmass, Colorado 


Otology . Pediatrics. Facial Plastic, Head and Neck, Sinus Surgery 


UIC SYMPOSIUM CO-CHAIRMEN 
Edward L. Applebaum, MD Robert M. Meyers, MD 


SYMPOSIUM FACULTY 

Nicholas J. Cassisi, MD, University of Florida e Calvin M. Johnson, MD, New Orleans e 
Robert H. Miller, MD, Tulane University e Simon C. Parisier, MD, Manhattan Eye, 

Ear & Throat Hospital e Mark A. Richardson, MD, University of Washington e 

Heinz Stammberger, MD, University of Graz, Austria e Galdino E. Valvassori, MD, UIC 


For Further UIC Conferences and Institutes (M/C 607) e Box 6998K e Chicago, Illinois 60680 
Information: Telephone: (312) 996-5225 e FAX: (312) 996-5227 


First Annual. Meeting 
of the 


North American Skull Base Society 


Approaches to the Skull Base 
February 17 - 21, 1990 


Marina Beach Hotel 
Marina Del Rey (Los Angeles), California 


Hosted by 
House Ear Institute, Los Angeles, CA 


President: Paul J. Donald, M.D. 


Organizing Committee: Donald P. Becker, M.D., Los Angeles Steven L. Giannotta, M.D., Los Angeles 
Antonio De la Cruz, M.D., Los Angeles Horace Norrell, M.D., Sarasota 
Paul J. Donald, M.D., Sacramento Albert Rhoton, M.D., Gainesville 
William Hitselberger, M.D., Los Angeles Laligam Sekhar, M.D., Pittsburgh 
William F. House, M.D., Los Angeles Herbert Silverstein, M.D., Sarasota 
Ivo Janecka, M.D., Pittsburgh Peter G. Smith, M.D., St. Louis 
Derald E. Brackmann, M.D., Los Angeles 


Local Organizing Chairman: Antonio De la Cruz, M.D., Director of Education, House Ear Institute 
256 South Lake Street, Los Angeles, California 90057 (213) 483-4431 


Fees: Physicians’ $850; Residents $50; Registered Nurses: $150. 
Additional fee of $100 will be charged for registrations received after January 6, 1990. 


Call For Papers: Abstracts must be received by September 1, 1989. 
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Nasalide 


(flunisolide) nasal solution 0025% 


A spray with the power to stay 


Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal solution con- 
tains flunisolide in a solution of propylene glycol, polyethylene glycol 


3350, citric acid, sodium citrate, butylated hydroxyanisøle, edetate diso- 


dium, benzalkonium chloride, and purified water, with NaOH and/or HCI 
added to adjust the pH. It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisfactory 

Improvement is based on a local effect rather than systemic absorp- 
tion. Improvement is usually apparent within a few days after starting 
Nasalide but may take as long as 2 weeks in some patients 
Although systemic effects are minimal at recommended doses, 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rarely in clinical studies, but if such an 


infection presents, treatment with appropriate local therapy or discon- 


tinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may suppress hypothalamic-pituitary-adrenal 
function. 


Nasalide should be used with caution in patients with active or quies- 


cent tuberculosis infections of the respiratory tract; untreated fungal, 
bacterial, or systemic viral infections; or ocular herpes simplex 
In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 


patient should follow the Patient Instructions carefully and should con- 


tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs 

Carcinogenesis: Long-term studies showed a slight increase in 
the incidence of pulmonary adenomas in mice, but not in rats 
Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 
incidence of this tumor type has been reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of 
flunisolide (200 mcg/kg/day) showed some evidence of impaired fertil- 
ity. Reproductive performance in low and mid-dose groups was compa- 
rable to controls 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing women 
Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 45% of patients). 
These complaints do not usually interfere with treatment; in only 3% of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms. 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell amd taste. In rare 
instances, nasal septal perforations were observed during the studies 
but a causal relationship with Nasalide was not established. 
Systemic corticosteroid side effects were not reported during the con- 
trolled clinical trials. If recommended doses are exceeded, or if individ- 
uals are particularly sensitive, symptoms of hypercorticism could occur. 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up ta 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
b.id. If needed, increase to 2 sprays t.i.d 
Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.id. Not recommended for use in 
children less than 6 years old 
Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 
sprays in each nostril for children. 
Maintenance dose: smallest amount necessary to control symptoms. 
How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solution spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions 
Rev. December 1987 
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SYNTEX LABORATORIES, INC. 
PALO ALTO, CA 94304 
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French Polynesia 
Medical Seminar 


Moorea ə» Bora Bora 
Papeete 


February 15-24, 1990 


CME program in Sports Medicine 
Dive Medicine, Emergency Medicine 
and Tropical Medicine 


For full details, contact: 


International Medical 


Seminars 


P.O. Box 1209 
Santa Ynez, CA 93460 
Telephone: (805) 686-1165 


Temporal Bone Surgical Dissection Course 


November 1-4, 1989; February 7-10, 1990 
May 9-12, 1990; November 7-10, 1990 


Sponsored by: 
Midwest Ear Institute, and Trinity Lutheran Hospital, 
Kansas City, Missouri 


Course description: 
This intensive 3% day course is designed to provide 
emphasis on the surgical and anatomical approaches to 
the temporal bone utilizing temporal bone dissections, 
observations of live surgery, videotapes and lectures. 


Course fee: 
$500 per each physician; six physicians per course. CME 
Credit Category 1 30 hours 


For further information, contact: 


Melinda Loran, Course Coordinator 
Midwest Ear Institute, Inc. 

2940 Baltimore, Ave. 

Kansas City, Missouri 64108 
(816) 531-0003 





Original Articles 


Otitis Media 


Incidence, Duration, and Hearing Status 


Peter S. Roland, MD; Terese Finitzo, PhD; Sandy Friel-Patti, PhD; 
Karen Clinton Brown, MS; Kay T. Stephens, MS; Orval Brown, MD; J. Michael Coleman, PhD 


è The middie ear status and hearing 
sensitivity in 483 normal infants have been 
closely monitored as part of the Dallas 
Cooperative Project, University of Texas 
at Dallas, effort to assess the effect of 
early otitis media with effusion on speech 
and language development. At least one 
episode of otitis media with effusion oc- 
curred in 73.5% of the children between 
the ages of 6 and 18 months. Almost a 
quarter of these were discovered at ‘‘well- 
baby” checkups and were appropriately 
classified as ‘‘siient.’’ The hearing levels, 
the methods of hearing assessment, and 
the implications of these data are de- 
scribed. 

(Arch Otolaryngol Head Neck Surg. 
1989: 115: 1049-1053) 


ld, and often episodic, hearing 

loss is a common sequela of oti- 
tis media with effusion (OME). It re- 
mains unclear whether or not such a 
fluctuating hearing loss adversely af- 
fects speech and language learning or 
the development of broader cognitive 


Accepted for publication March 28, 1989. 

From the Department of Otolaryngology, Uni- 
versity of Texas Seuthwestern Medical Center, 
Dallas (Drs Rolandand O. Brown); Callier Center 
for Communication Disorders (Drs Finitzo and 
Friel-Patti and Mss K. C. Brown and Stephens); 
and Sehoo! of Human Development (Dr Coleman), 
University of Texas at Dallas. 

Reprint requests to Dallas Cooperative Project 
on Early Hearing and Language Development, 
University of Texas at Dallas, 1966 Inwood Rd, 
Dallas, TX 75235 (Br Finitzo). 


skills. Until this issue is resolved, phy- 
sicians will justify aggressive treat- 
ment of OME because of the possibil- 
ity of long-term impairment of com- 
municative skills.! 

In 1984, the Dallas Cooperative 
Project on Early Hearing and Lan- 
guage Development, University of 
Texas at Dallas, began a long-term, 
prospective, longitudinal study to ad- 
dress this concern. Specifically the in- 
vestigation was designed to answer the 
following four questions: (1) Is the de- 
gree of hearing loss associated with 
OME over time predictive of language 
delay? (2) Assuming the answer to 
question one is yes, is the time of 
occurrence of OME predictive of lan- 
guage delay? (3) Is the amount and 
time of hearing loss associated with 
OME over time predictive of language 
delay? and (4) Is recurrent OME pre- 
dictive of the overall development of 
children? 

Our attempt to answer these four 
questions presupposes that we are able 
to identify OME; to assess the duration 
of each episode of otitis media; and to 
obtain accurate measurements of 
hearing in infants and children, and 
relate this to the child’s middle ear 
status. 

The purpose of this article is to 
present incidence and duration of 
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OME at well- and sick-baby visits in 
our study population, and to describe 
the relations among immittance, otos- 
copy, auditory brain-stem response 
(ABR), and behavioral audiologic eval- 
uations in 6-, 12-, 18-, and 24-month- 
old infants with and without OME. 


SUBJECTS, MATERIALS, 
AND METHODS 
Subjects 


The children selected to participate in 
this project were enrolled before their 6- 
month well-child checkup from a single pe- 


diatric practice in Dallas. The socioeco- 


nomic status of the families involved in this 


study was middle to high-middle (scores of — 


4 or greater) on the Hollingshead Scale. All 


the children had to meet the following — 
inclusion criteria: normal newborn exami- — 


nation results; an Apgar’score of at least 7 
and 8 at 1 and 5 minutes; a birthweight 
greater than 2400 g; a gestation of 37 weeks 
or longer; English as the only language in 
the home; attendance at all well-baby 


checkups; normal development at time of _ 


enrollment in the Dallas Cooperative 
Project; and no multiple births. 


identification of OME 


eo Wri SH RA 
r ORES OA Ser 


To assure adequate surveillance of OME, A 


study children are monitored in three set- 


tings as follows: (1) well visits at 6, 9, 12, 18, E i 


24, and 36 months of age in the pediatri- 
cian’s office where immittance and pneu- 
matic otoscopy are performed; (2) home or 
y 
A TAA 


Ka 
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Table 1.—Tympanogram Classification Using the Automated Admittance Instrument* 
(Maico 610) 


Type Description 
Peak compensated admittance >0.2 mmhos near O daPa 
Peak compensated admittance >0.2 mmhos between —10 and —99 daPa 


A 
A 
A+ Positive peak compensated admittance >0.2 mmhos at +50 daPa or greater 


A Reduced peak admittance <0.2 mmhos between —99 and +49 daPa 
Peak compensated admittance between — 100 and — 150 daPa 
Peak compensated admittance between —151 and —200 daPa 
Peak compensated admittance more negative than —200 daPa 
Compensated admittance with no observable change in peak pressure from +200 


to —400 daPa 
* Mmhos indicates millimhos; daPa, dekapascals. 





Table 2.—Ear Codes Defined by Tympanogram Type and Presence or 
Absence of Effusion * 


Code Tympanogram Type Diagnosis on Otoscopy 


1, Normal A 
2, Abnormal 

A 
3, Tubes 


4, Otitis media with effusion Abnormal 


day-care visits where immittance checks 
are performed; and (3) twice yearly com- 
prehensive visits to the Callier Center for 
Communication Disorders, University of 
Texas at Dallas, where an otoscopic exam- 
ination, immittance measurement, and 
hearing, speech, and language assessments 
are all obtained. 

At the pediatrician’s office and at each 
Callier Center visit, pneumatie otoscopy is 
performed by the physician without knowl- 
edge of the immittance or hearing status. 
One of our three physician otoscopists 
(O.B.) is validated to myringotomy as sug- 
gested by Cantekin? and Cantekin et al.’ 
Sensitivity was 97% with specificity of 94%. 
Cohen’s kappa,‘ a statistic designed to cor- 
rect for chance agreement, was also em- 
ployed. Kappa corrected results are 91% for 
agreement between the otoscopist’s find- 
ings and myringotomy. Interexaminer 
comparisons with the validated otoscopist 
are done twice yearly and must exceed 85%. 
Although a number of tympanic membrane 
characteristics are recorded, the otoscopist 
must ultimately choose between “effusion 
present” or “effusion absent.” 

Each time one of the study participants 
receives an immittance screening, a certi- 
fied audiologist determines the tympano- 
gram classification as type A, B, or C. Fora 
more narrow definition of middle ear sta- 
tus, types A and C have been subdivided 
further (Table 1). Immittance classification 
of types is expanded in the current project 
to be similar to the variants reported by 


Abnormal (not B) 


B, high canal volume 


Effusion absent 
No effusion 
Effusion present 


Patent tympanostomy tubes 
Effusion present 

Effusion present or absent 
Air fluid level visible 





Paradise et al. The identical variants could 
not be used reliably since immittance in- 
struments differed between the two studies 
(T. J. Fria, PhD, personal communication, 
1982), and since Paradise et alt measured 
impedance, while the current instrument is 
a one-component immittance bridge. The 
screening immittance bridge (Maico 610) is 
used in the current investigation because of 
simplicity and ease of operation in our 
multiple test environments with infants 
and children. An examination of tympano- 
metric data prior to myringotomy suggests 
that our approach to the identification of 
OME is acceptable. That is, as described 
below, only a type B tympanogram is suffi- 
cient for a diagnosis of OME without oto- 
scopic confirmation. 

Findings for otoscopy and immittance 
are combined into “ear codes” similar to 
that described by Casselbrant et al.’ The 
algorithm used is schematicized in Fig 1, 
while codes are described in Table 2. If a 
type B tympanogram is obtained, OME is 
diagnosed even without otoscopic confir- 
mation. If a type A tympanogram is ob- 
tained, OME is presumed to be absent un- 
less bubbles are seen on otoscopy. Other 
abnormal tympanograms require otoscopic 
comfirmation of OME. 

Home visits are employed to identify si- 
lent episodes or unrecognized, asymptom- 
atic otitis media in otherwise healthy chil- 
dren. For children 6 to 18 months of age, 
these home visits are every 6 to 8 weeks; for 
children over 18 months of age, the visits 
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Otoscopy 


Y 


Fig 1.—Algorithm used for diagnosis of otitis 
media with effusion (OME). 


are every 10 to 12 weeks, minimum. When 
immittance screening is done in the child’s 
home, codes are assigned based on immit- 
tance findings alone, although these data 
are analyzed separately. Recall that home 
visits occur in addition to well-child and 
Callier Center visits. 

Time spent with OME by any one child is 
calculated as follows: day 1 is defined as the 
day of identification, either as part of an 
acute otitis media episode or if found by 
routine examination of an asymptomatic 
child. If OME is documented to have re- 
solved before 30 days after diagnosis, then 
time spent with OME ends on the day of 
such documentation. Children with OME 
are scheduled to return 2 weeks after diag- 
nosis. Over 87.5% of children return within 
3 weeks following diagnosis. If a child does 
not return, we assign a “window” of 30 days 
for a single OME episode, based on the 
findings reported by Teele et al.’ If docu- 
mentation exists that a child’s OME per- 
sists for more than 30 days, this actual 
value is used in defining time spent with 
OME. 


identification of Hearing Impairment 


Audiologic evaluations occur at 6-month 
intervals and assessment procedures vary 
depending on the developmental level of the 
child being evaluated. Children are first 
scheduled at the Callier Center when they 
are 6 months of age at which time an ABR 
measurement is used to obtain an ear-spe- 
cific estimate of hearing. The ABR is elic- 
ited to a rarefaction square wave (click) at 
20, 30, 60, and 80 dB relative to normal 
hearing level. Infants with elevated thresh- 
olds, prolonged latencies, or incomplete 6- 
month data receive an ABR reevaluation 
before or during their 12-month assess- 
ment. 

Behavioral audiometric measures begin 
at the 12-month visit and are adjusted ap- 
propriately to the child’s age at each visit. 
At the 12-month Callier Center evaluation, 
the child is seated on the mother’s lap fac- 
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Table 3.—Frequency o` Distribution 
of 5526 Visits With 483 Children * 


No. of Visits 
in 12-Mo 
Period Between 6 


No. of Children and 18 mo 


*Mean equals 11.4; median, 12; mode, 14; and 
range, 1-34. 


ing an examiner seated between two speak- 
ers. Using visual reinforcement audiometry 
(VRA), minimum response levels for speech 
(speech awareness threshold [SAT]) and 
then 500- and 2000-Hz warble tones are ob- 
tained in the sound field. The order of pre- 
sentation of warble tones is randomized. 

Procedures at the 18-month visit are 
similar, except that 1000-Hz warble tones 
are added and the SAT is ineluded in the 
random order of presentation. Play audi- 
ometry is attempted at the 24-month Cal- 
lier Center visit along with a speech recep- 
tion threshold measure usimg a limited se- 
lection of spondee objects. At this eval- 
uation most of the children are mature 
enough to sit in a high chair rather than on 
their mother’s lap. 

RESULTS 

Four hundred eighty-<hree children 
have been followed up from ages 6 to 18 
months. During that l-year interval, 
these children have been evaluated 
5526 times. Of these, 4743 (86%) in- 
cluded pneumatic otoscopy by one of us 
(P.R., O.B., and J. Patrick Hieber, MD). 
On the average, each child was exam- 
ined over 11 times, or about once a 
month (range, 1 to 34; mean, 11.4; me- 
dian, 12; mode, 14) (Table 3). During 
this 12-month period, 73.5% of infants 
had at least one episode of unilateral 
otitis media (ie, code 4 worst ear). For- 
ty-nine percent were bilateral and 
51% were unilateral. Of our study 
children, 26.5% had no JME between 
6 and 18 months of age. 

Forty-five percent experienced 30 
days or less of effusion in 1 year. Fig- 
ure 2 shows total days with OME for 
children from 6 to 18 months of age. 
For those children witk effusion, the 
median value is 62 days, with a mean of 
72 days per year. 

Of the visits that toox place in the 
pediatrician’s office, coce 4 (effusion) 
was identified in 38% o? the visits in 
one or both ears. By visic types, 77.5% 
of all visits with OME identified were 
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Fig 2.— Number of days with effusion (unilateral or bilateral) from 6 to 18 months of age for 483 
infants. Forty-five percent of the subjects experienced 30 or fewer days of effusion in 1 year. For 
the 73.5% with some effusion, the median number of days was 72. Arrow indicates 181 days or 
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Fig 3.—Percentage of study subjects with ear codes 1, 2, or 4 who had identifiable wave V on 
auditory brain-stem response at stimulus intensities of 20, 30, 40, and 50 dB of normal hearing 


level. 


sick visits, while 22.5% were well vis- 
its. Moreover, the incidence of effusion 
at the Callier Center (also presump- 
tively well visits) was similar at 27%. 

Figure 3 shows the relation between 
diagnostic ear code and ABR data ob- 
tained at 6 months from 328 infants. 
Ninety-five percent of code 1 (normal) 
ears had a 20-dB threshold, while only 
34% of code 4 (effusion) ears had a 
threshold this low. All thresholds 
greater than 50 dB of normal hearing 
level (nHL) were found in children 
with code 4 classifications. An analysis 
of variance revealed a significant dif- 
ference for ear codes by ABR thresh- 
olds (F[2,325] = 59.34; P < 0.0001). 
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Post hoc analysis found ABR thresh- 
olds of code 1 vs code 4 ears to be dif- 
ferent. Mean codes 1 and 2 thresholds 
were 20 and 23 dB, respectively, while 
the mean code 4 threshold was 32 dB. 
There were similar significant differ- 
ences for wave V latency at 60 dB 
(F [2,332] = 39.78; P < .0001), with a 
mean 60-dB latency of 7.34 millisec- 
onds for 60 ears with eode 4 compared 
with 6.71 milliseconds for 126 ears 
with code 1 and 6.85 milliseconds for 
149 ears with code 2 (Pig 4). All post 
hoc differences between codes 1 and 2, 
codes 1 and 4, and codes 2 and 4 were 
significant. Results were similar at 30 
dB. 
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Table 4.—Dallas Cooperative Project, University of Texas at Dallas * 


Mean ABR 
Threshold, dB 


Mean V Latency 
at 60 dBnHL, ms 


Latency at 60 dB 


Code 


Fig 4.—Latency of wave V in milliseconds at 
stimulus intensity of 60 dB of normal hearing 
level for ear codes 1 through 4. 


We have made a preliminary effort 
to separate the contribution of immit- 
tance and otoscopy (Table 4). The N 
sizes presented in Table 4 for immit- 
tance and ear code data are smaller 
than those used in otoscopy because 
ear codes 2 and 3 are excluded, as are 
type C and subtype A tympanograms. 
With immittance as the independent 
variable and ABR as the dependent 
variable, infants with type B tympano- 
grams have significantly different 
ABR thresholds (F[7,251] = 9.82; 
P<.0001) and wave V latencies 
(F[7,251] = 4.25; P = .0002) when com- 
pared with infants with type A tym- 
panograms. Similar results were ob- 
tained when otoscopic diagnosis was 
the independent variable and ABR was 
the dependent variable. Both measures 
provide similar information regarding 
the child’s increased risk for hearing 
loss. The contribution of the two will 
eventually be analyzed by comparing 
each with myringotomy findings. That 
research is still in progress. 

Figure 5 is a display of the cumula- 
tive percentage of response results in 
decibels for sound field VRA at 500 Hz 
for 12-month-old infants by better ear 
code. At 12 months of age, significantly 
different minimal response levels were 
obtained for all measures: 500 Hz 
(F'[2,156] = 9.33; P < .0001); 2000 Hz 
(F'[2,147] = 4.57; P< .0001); and for 
the SAT (F[1,175] = 15.84; P < .0001). 
Post hoc analysis found that signifi- 
cantly higher minimal response levels 
were always associated with code 4. At 
500 Hz, there were differences for 
codes 1 (X = 17 dB) and 2 (X = 21 dB) 
vs 4 (X = 27 dB); at 2000 Hz, codes 2 
(X = 25 dB) and 4(X = 26 dB) differed 
from code 1 (X =19 dB); and for the 
SAT, each group differed from the 
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Otoscopy 
Effusion present 
Effusion absent 
Immittance 
Type B 
Type A 
Ear code (OME) 
Code 4 
Code 1 (normal) 





\ P < .0001 
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* ABR indicates auditory brain-stem response; dBnHL, decibels of normal hearing level; and OME, otitis me- 


dia with effusion. 
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Fig 5.—Cumulative percent of 12-month-old infants with codes 1, 2, or 4 in the better ear along 
the ordinate vs minimal response levels (in decibels of hearing level) at 500 Hz along the abscissa. 


other (X = 9 dB, code 1; X = 13 dB, code 
2; and X = 19 dB, code 4). Similarly, at 
18 months of age, infants with code 4 in 
the better ear had significantly higher 
responses (X = 25 dB) again at 500 Hz 
(F[2,167] = 11.27; P<.0001) when 
compared with code 1 (X = 16 dB) or2 
(X = 17 dB) infants. Post hoc analysis 
did not reveal differences in hearing 
between codes 1 and 2. Differences 
were also present for 1000 and 2000 Hz 
and the SAT. The pattern of poorer 
hearing with OME continued at 24 
months and persisted whether the 
child’s better or worse ear codes were 
analyzed. While the patterns for better 
and worse ear are similar, code 4 bet- 
ter ear yields all bilateral cases of ef- 
fusion, whereas code 4 worse ear yields 
a mixture of bilateral and unilateral 
effusion. 

The correlation between code and 
hearing is slightly greater at 500 Hz 
than at 2000 Hz, which is consistent 
with the well-established low-fre- 
quency conductive loss known to be 
characteristic of OME. In those chil- 
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dren with ABR and VRA at 12 months, 
the Pearson’s product moment corre- 
lation was used to examine the 
strength of the linear relationship be- 
tween the better ABR threshold and 
the soundfield VRA minimal responses 
at 500 and 2000 Hz. The correlations 
were significant for both better ear and 
both 500 and 2000 Hz. Specifically bet- 
ter ear ABR was correlated to 500 Hz 
at .42, P = .003; and to 2000 Hz at .49, 
P= .003. Similar results were ob- 
tained when worse ear ABR was ex- 
amined in relation to the VRA thresh- 
olds. 


COMMENT 


No one in pediatrics or otolaryngol- 
ogy should feel immune to the contro- 
versy surrounding the effect of OME 
on language and cognitive develop- 
ment. Those who believe that OME 
impairs speech and language develop- 
ment will pursue an aggressive ap- 
proach to treatment that may include 
early insertion of tympanostomy 
tubes. Those who believe that the nat- 
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ural resilience of a child can amelio- 
rate the effect of mild fluctuating con- 
ductive hearing loss will adopt a more 
conservative treatment dhilosophy. 

Otitis media with effusion is highly 
prevalent. Our data demonstrate an 
incidence of 73.5% by age 18 months, 
which is consistent with che findings of 
Teele et al,* Howie et al, and Ingvars- 
son et al.” One quarter af the episodes 
were silent and would not have been 
detected without intense surveillance 
(11 evaluations in 12 months). This 
finding is consistent wth Marchant 
and coworkers’ study.'! The high inci- 
dence of silent or asymptomatic OME 
makes prospective studies essential. 
Retrespective studies based on parent 
interviews or analysis of sick visits 
will significantly underestimate the 
incidence of OME. 

We have established = cohort of al- 
most 500 closely monitered children. 
Our inclusion criteria have been de- 
signed to minimize varia les related to 
low socioeconomic status, exposure to 
second languages, and suboptimal pre- 
natabor postnatal develcpment. These 
children were evaluated on an average 
of 11 times between the ages of 6 and 
18 menths and 81% of the evaluations 
included an otoscopic examination by a 
physician. We have used an algorithm 
that integrates the resu_ts from tym- 
panometry and otoscopy into a single 
value (code). Such an algorithm was 
originally proposed and designed by 
Cantekin.’ It is similar to the updated 
algorithm recently descr bed by Brost- 
off and Cantekin.” The algorithm 
reduces the number of statistical mea- 
sures needed and supplements the 
relatively high specificity of tympa- 
nometry with the sensitivity of oto- 
scopy to increase the accaracy of diag- 
nosis for OME. Our goal, however, has 
not been to identify OME per se, but 
rather the accompanying hearing loss. 


The data presented demonstrated that 
the ear code algorithm separates out 
those children at risk for hearing loss 
at 6, 12, 18, and 24 months of age. 

We have chosen ABR as the measure 
of hearing for all 6-month and selected 
12-month visits for three reasons. 
First, it is the only method of acquir- 
ing objective ear specific information 
at a young age. Second, analysis of 
wave V latency intensity functions and 
thresholds permits early identifica- 
tion of unrecognized mild sensorineu- 
ral losses in our subjects that might 
impact language development unre- 
lated to middle ear status. Finally, we 
have used ABR to evaluate and further 
refine the sensitivity of our later be- 
havioral measures of hearing. There 
are, of course, some disadvantages to 
ABR. Frequency-specific information 
is not easily obtained. The ABR gener- 
ated to a broad-band click is most sen- 
sitive to the 1000- to 4000-Hz fre- 
quency band, and may underestimate 
hearing loss in OME, which is typically 
worse at the lower frequencies. 

Our behavioral measures relate well 
to code 4 ear status. The limitation of 
soundfield behavioral testing is that it 
is not ear specific. The assumption is 
that it reflects hearing status in the 
better hearing ear. At this time we 
continue to hypothesize that speech 
and language development will be re- 
lated most closely with hearing in the 
better ear over time. On the other 
hand, it may be that binaural hearing 
is equally important to cognitive de- 
velopment. Additional information on 
this is still needed and data are being 
obtained to address this question. 
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Alterations of the Eustachian Tube, 
Middle Ear, and Nose in Rhinovirus Infection 


Timothy P. McBride, MD; William J. Doyle, PhD; Frederick G. Hayden, MD; Jack M. Gwaltney, Jr, MD 


@ This study measured the changes in 
64 ears of 32 adult volunteers in eusta- 
chian tube function by the nine-step test, 
middie ear pressure by tympanometry, 
and nasal patency by active posterior rhi- 
nomanometry for 18 days following type 
39 or Hanks rhinovirus infection. Abnormal 
measures were limited to the 75% of sub- 
jects (24) with clinical illness (colds) de- 
fined by symptom scores. Two days after 
infection, tubal function was present in 
only 50% of ears (48) and 20% of persons 
(5), middle ear underpressures of less than 
—50 mm H,O were measured in 50% of 
volunteers (12), and decreased nasal pa- 
tency was observed in 54% of those with 
colds (13). These changes resolved 6 to 10 
days after challenge. These results sup- 
port a causal relationship between viral 
upper respiratory tract infection eusta- 
chian tube obstruction and abnormal mid- 
dle ear pressure. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1054-1059) 
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titis media (OM) is a common dis- 
ease of the pediatric age group. 
Epidemiologic studies on the incidence 
and prevalence of the disease report a 
temporal pattern that closely parallels 
that of viral upper respiratory tract 
infections (URTIs) with distinct peaks 
in the winter months and troughs in 
the summer. Other studies reported 
that more than 50% of newly diag- 
nosed cases of acute OM were preceded 
by a URTI.!? Also, respiratory viruses 
have been recovered from middle ear 
aspirates of patients with OM.** 

A variety of evidence supports a role 
for functional eustachian tube (ET) 
obstruction in mediating the observed 
coincidence between URTI and OM 
episodes.? A previous report docu- 
mented a functional tubal obstruction 
in children and adults presenting with 
a URTI without OM. Primary changes 
included increased extraluminal pres- 
sures and inefficiency of active tubal 
dilation measured by inflation-defla- 
tion methods.’® While not well docu- 
mented in humans, experiments using 
animal models showed that prolonged 
functional obstruction of the ET re- 
sulted in a period of middle ear under- 
pressures lasting from 2 to 4 weeks and 
culminating in frank OM." 

These data provide a mechanistic 
rationale relating a mildly uncompli- 
cated URTI to the development of OM. 
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However, early changes during which 
nasopharyngeal abnormalities result- 
ing from a URTI are expressed as tu- 
bal dysfunction remain undefined. 
Moreover, studies of tubal function 
have not been associated with specific 
viral pathogens, nor have they pro- 
vided a temporal profile of tube patho- 
physiologic features, nor have they re- 
lated these changes to the develop- 
ment of middle ear pressure alter- 
ations. 

We have used a rhinovirus challenge 
model to observe prospectively the 
temporal relationship between infec- 
tion and changes in tubal function and 
middle ear pressures. This model was 
chosen because rhinoviruses account 
for more than 30% of URTI episodes 
and naturally occurring rhinovirus in- 
fections were recently reported to pre- 
cede the development of OM in 
children.’ Because of ethical consider- 
ations, these studies were conducted in 
susceptible adult volunteers. Experi- 
mental rhinovirus infections have re- 
liably produced symptoms of a com- 
mon cold without serious side effects.’ 


PATIENTS, MATERIALS, AND 
METHODS 
Experimental Design 


The goal of this study was to obtain 
baseline measures of ET opening pressure, 
middle ear pressure, and nasal patency in a 
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group of volunteers and to follow the 
changes in these measures during the 
course of a rhinovirus infeccion. Because of 
space and other practical imitations, the 
study population was divided into two 
groups. Group | had a total of 16 subjects (5 
male and 11 female), aged 18 to 65 years, 
and enrolled in a study of zhe response of 
the middle ear and ET to rhinovirus infec- 
tion. Twelve subjects were infected with 
rhinovirus type 39 and 4 were infected with 
Hanks strain rhinovirus during October- 
November of 1986. Testing sessions con- 
sisted of an evaluation of ET opening and a 
determination of middle ear pressures. A 
single baseline evaluation was performed 
48 hours priorto challenge. Tests were per- 
formed at 8 AM and 4 PM on days 2 through 
5 and day 21 after inoculation. 

Group 2 consisted of 16 sabjects (8 male 
and 8 female) aged 18 to 26 years who were 
challenged with rhinovirus type 39 in 
March 1987, and who were tested for mid- 
dle ear pressure and ET opening using the 
same methodssas were used for group 1 and 
they were tested for nasal patency using 
posterior rhinomanometry. Three baseline 
tests were performed 24 hours apart prior 
to viral inoculation and at 8 AM and 4 PM 
from the day after challenge to day 6 and 
then once every other day to day 18. 

Beginning 36 hours (greup 2) and 48 
hours{group 1) after viral inoculation, the 
subjects were cloistered for 5 days in sepa- 
rate hotel rooms. On release from cloister, 
subjects reported to the testing suite on the 
University of Virginia (Charlottesville) 
campus for follow-up evaluations. 


Population 


Volunteers who were recruited from the 
University of Virginia and surrounding 
community via advertisements were prima- 
rily university students. Potential subjects 
were screened for previous nasal or otologic 
disease and tested for serum neutralizing 
antibody to rhinovirus type 39 and Hanks 
strain, a currently unnumbered rhinovirus. 
Subjects were excluded if they had a history 
or findings suggestive of allergy, recent fe- 
brile or respiratory illness, or antibody ti- 
ters of 4 or more to rhinov rus type 39 or 
Hanks. All subjects signed institutionally 
approved informed consent. 


Viral Challenge and Culture 


Viras administration was achieved by 
instillation of nose drops containing the 
challenge rhinovirus (0.05 mL per nostril) 
by calibrated pipette with tae subjects su- 
pine and the nasal passages in a vertical 
plane. The subjects performed three 10- 
second head-turning maneuvers to distrib- 
ute the drops throughout the nose. This 
procedure was repeated once after 15 min- 


utes. Subjects were requested not to blow 
their noses for 30 minutes. The rhinovirus 
type 39 inoculum contained 300 50% tissue 
culture infection doses and the Hanks rhi- 
novirus inoculum contained 100 50% tissue 
culture infection doses per subject. 

Twenty-eight subjects were challenged 
with rhinovirus type 39 and 4 were chal- 
lenged with Hanks virus. During cloister, 
nasal washes were obtained daily for viral 
isolation. Methods for viral challenge, viral 
isolation from nasal washings, and measure- 
ment of acute and convalescent serum neu- 
tralization antibody titers were reported 
previously.’? Subjects were considered in- 
fected if the challenge rhinovirus was re- 
covered from one or more nasal washings 
after challenge or if paired serologic testing 
showed a fourfold neutralization antibody 
titer rise to the challenge rhinovirus. 


ET Function 


Eustachian tube function for both groups 
was measured by the nine-step test as pre- 
viously described." In brief, this test em- 
ploys a digital tympanometer interfaced 
with a syringe pump and set of pressure 
transducers. Pressures applied to the ex- 
ternal canal change the volume of the mid- 
dle ear space by tympanic membrane dis- 
placement and thereby introduce a false 
middle ear pressure. Tubal opening under 
these conditions will equilibrate the false 
middle ear pressure and result in a changed 
true middle ear pressure. If a tubal opening 
has occurred, a middle ear pressure differ- 
ent from that of the baseline is recorded. 
This procedure is repeated five times with 
alternating positive and negative pressures 
of +200 mm H,O and —300 mm H,0. Any 
observed pressure change of 10 mm H,O 
during the nine-step test is recorded as a 
tubal opening. 


Middle Ear Pressure 


Middle ear pressure was defined as that 
pressure first recorded during the nine-step 
test sequence. The normal range of adult 
middle ear pressure was considered to lie 
between —50 mm H,O and +20 mm H,0O."* 


Nasal Airway Patency 


Nasal airway patency was measured us- 
ing a microcomputer-assisted rhinomano- 
metric system by the previously described 
technique of active posterior rhinomano- 
metry." Total nasal patency and left-sided 
nasal patency were measured indepen- 
dently. A computer analysis program cal- 
culated nasal resistance, volume of air 
moved, nasal conductance, and work per li- 
ter for the left, right, and total nasal cavity. 

Work per liter, and inverse measure of 
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patency, is a more stable and bounded mea- 
surement than resistance and conductance. 
Because of this, the average baseline work 
per liter for each subject was subtracted 
from the values recorded at each testing 
session to define a difference measure. The 
average of these differences for each test 
session was plotted as a function of time. 


Evaluation of Illness 


Symptoms that included headache, mal- 
aise, chilliness, sneezing, nasal discharge, 
nasal congestion, sore throat, hoarseness, 
and cough were graded as absent, mild, 
moderate, or severe. Symptomatic colds 
were defined by a modification of the 
method of Jackson and coworkers.'* Sub- 
jects were judged to have had a cold if they 
had a total symptom score of 6 or greater 
and had experienced either rhinorrhea for 
3 days or more or believed they had a cold. 
Patients were also questioned about eye 
pain, ear pain, and drowsiness. 


Data Analysis 


Data consisted of antibody titers and de- 
mographic information on each subject as 
well as longitudinal results for culture, 
symptom scores, middle ear pressures, and 
measures of nasal patency and ET function. 
Comparison of frequency of occurrence be- 
tween the groups employed the Fisher’s 
two-tailed Exact Test. 


RESULTS 
infection and Illness Rates 


All 32 subjects were infected based 
on either viral shedding (85%) or a 
fourfold rise in homotypic antibody 
(15%), or both. Colds oceurred in 24 
(75% ) of the 32 subjects. Group 1 had 
11 (69% ) of 16 subjects with colds and 
group 2 had 13 (81%) of 16 subjects 
with colds. 


ET Function 


In the volunteers with colds in both 
groups, 79% of the ears (38) and 58% 
of the persons (14) had tubal opening 
present on baseline testing (Fig 1). 
Two days after infection, tubal open- 
ing was present in 50% of ears (48) and 
20% of persons (5) and similarly low 
frequencies were recorded throughout 
the first 6 days of infection. By day 18, 
the frequency of tubal opening was 
90% (43) and 83% (20) for ears and 
persons, respectively. These findings 
contrast markedly from those ob- 
served for the eight volunteers judged 
not to have colds. Baseline frequencies 
of tubal opening in this group were 
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18% (13) and 63% (5) for ears and per- 
sons, respectively, and no change was 
seen following infection. 

An analysis of the group 2 subjects 
was performed in greater detail be- 
cause there were three established 
baseline measures and the measures 
continued throughout the entire 18- 
day observation period. Baseline fre- 
quencies of tubal opening varied be- 
tween 58% and 65% (15 and 17) for 
ears and between 31% and 46% (4 and 
6) for the persons in group 2 (Fig 2). 
This value was lower than that ob- 
served in a population of otologically 
normal ears where the rate of ET 
opening was 81% and was observed for 
group 1.'’ Both groups were identical 
by the inclusion criteria and it is 
thought the baseline values were lower 
in group 2 than group 1 because of 
random occurrence. By the second day 
and through the sixth day, frequency 
of tubal opening was 32% (8) for ears 
and 6% (1) for persons (P < .03). This 
observation persisted until day 6 when 
the percentage of those with colds who 
had tubal opening returned to the 
baseline percentage. For unexplained 
reasons, from days 8 to 18, the fre- 
quency of tubal opening continued to 
increase to values greater than the 
baseline. 


Middle Ear Pressures 


For all volunteers with colds, 88% 
(20) had normal middle ear pressures 
prior to infection as did 88% (42) of the 
ears. Pressures were classified as nor- 


Fig 1.—Top, The percent of ears with eusta- 
chian tube (ET) opening for groups 1 and 2 
during the 5-day study period. Curves are 
shown for both ears and individuals. Subjects 
with symptom-positive colds are S+. ETF indi- 
cates ET function; S, symptom; plus sign, pos- 
itive; and minus sign, negative. 


Fig 2.—Center, The percent of ears and per- 
sons with eustachian tube function (ETF) 
present during an 18-day period of rhinovirus 
infection for group 2 volunteers. 
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Fig 3.—Bottom, The percent of ears and per- 

sons with normal middle ear pressure (MEP) for 

each of the first 8 days after inoculation. Sub- 20 
jects with symptom-positive colds are S+. S —2 
indicates symptom; plus sign, positive; and mi- 

nus sign, negative. Day of Infection 
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mal if their middle ear pressure fell 
between the range of —50 mm H,O 
through +20 mm H,O. These values 
were chosen because standard large 
population tympanometry surveys of 
adults have reported these values as 
the normal range.!* By day 3 after in- 
fection, the frequency of normal mid- 
dle ear pressure had decreased to 388% 
(18) of the ears and 25% (6) of the vol- 
unteers. The frequency of abnormali- 
ties had decreased by day 5 and ap- 
proached baseline values by day 18. In 
contrast, the frequencies of abnormal- 
ities did not change in subjects who 
were judged not to have colds (Fig 3). 
There was a significant difference be- 
tween those with colds and those who 
were asymptomatic for individual ears 
(P < .04 on days 2 through 6) and per- 
sons (P < .05 on days 3 through 6). 

An analysis of the group 2 subjects 
was performed in greater detail be- 
cause there were three established 
baseline measures and the measures 
continued throughout the entire 18- 
day observation period. Three patterns 
were observed in the middle ear pres- 
sures of subjects observed during ex- 
perimental rhinovirus colds (Fig 4). 
Baseline values in all subjects were 
close to ambient pressures. For the 13 
ill subjects in group 2, 7 ears remained 
within the normal range, 11 ears 
showed significant underpressure, 4 
ears showed significantly elevated 
pressures, and 4 ears showed mild ab- 
normalities on at least one of their 
baseline measures. 


Fig 4.—Top, Examples of the three patterns of 
middle ear pressure observed over the course 
of an experimental rhinovirus cold. Subject 1 
shows no change, subject 2 shows marked 
negative pressure, and subject 3 shows posi- 
tive pressure. All revert to ambient pressure by 
day 10. R indicates right; L, left. 


Fig 5.—Center, The percent of ears and indi- 
viduals who had bilateral abnormal middle ear 
pressure (MEP) develop during experimental 
rhinovirus colds. The data are from group 2 
subjects who had documented infections and 
colds. 


Fig 6.—Bottom, The average work of nasal 
breathing (in milliioules) for volunteers with ex- 
perimental rhinovirus colds. These results are 
1g adjusted to a prechallenge baseline measure- 
ment. The 95% confidence intervals are illus- 
trated. ʻ 
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Prior to infection, approximately 
80% of the ears and 70% of the 13 ill 


persons in group 2 had normal middle 


ear pressures (Fig 5). By day 3 follow- 
ing infection, the frequency of normal 
pressures for ears and volunteers de- 
creased to 27% and 15%, respectively. 
By day 6, the frequency of normal 
middle ear pressure had risen to 48%, 
and by day 12, the values for ears and 
volunteers approximated those of 
baseline. 


Nasal Patency 


On baseline testing the average 
work per liter was 121 + 37 mJ for the 
13 volunteers in group 2 who had colds 
develop. By the day after infection, 
work per liter was significantly in- 
creased (P < .05) in the 13 volunteers 
in group 2 with colds (Fig 6). Values 
peaked on day 2 at 136 mJ and re- 
mained elevated throughout day 6. By 
day 7 the difference in work per liter 


was not significantly different from - 


baseline. 

To determine the frequency of per- 
sons showing decreased nasal patency 
in this population, an abnormal re- 
sponse was defined as an observed 
value of work per liter exceeding the 
+95% confidence interval above each 
subject’s baseline values. Using this 
definition, 30% of the volunteers with 
colds had abnormalities by day 1 and 
54% had abnormalities by day 2. The 
frequency of abnormalities averaged 
38% over the first 6 days after chal- 
lenge and then decreased to ap- 
proach 0. 


COMMENT 


Studies have shown that in children 


‘and adults with natural URTIs, the 


function of the ET is abnormal.** Also 
the observation was made that pro- 
longed tubal obstruction results in 
middle ear underpressures.’ These 
findings have led to the hypothesis 
that viral colds are causally related to 
the development of OM. This hypothe- 
sis is attractive because it explains the 
epidemiology temporally relating OM 
to colds and provides a focus for ther- 
apeutic intervention to prevent OM. 
Rhinovirus has been recovered from 
middle ear aspirates of patients with 
OM.”* In this study, a rhinovirus chal- 
lenge model was used to evaluate the 


hypothesis that a viral URTI causes 
ET obstruction and abnormal middle 
ear pressures. The frequency of tubal 
obstruction dramatically increased 
following infection in those volunteers 
who had colds develop with the effects 
lasting from days 2 to 6. A similar pat- 
tern was seen in the frequency of indi- 
viduals with abnormal middle ear 
pressures. While the middle ear pres- 
sures had returned to normal in many 
of these subjects by day 6 of the infec- 
tion, 54% of those with colds had 
abnormal middle ear pressures lasting 
throughout day 10. Thus, these data 
support the above-stated hypothesis 
and extend previous knowledge on the 
relationship between a URTI, tubal 
obstruction, and the development of 
abnormal middle ear pressures. 

While it was expected that tubal ob- 
struction would be associated with 
middle ear underpressures, the ob- 
served development of persistently 
high positive pressures in some ears 
was not predicted. Examination of the 
nasal and tubal data for possible cor- 
relations with the type of middle ear 
pressure observed showed no correla- 
tions. At present the mechanisms re- 
sponsible for the persistent positive 
middle ear pressures are unknown, but 
nose blowing with tubal obstruction 
could lock a positive pressure into the 
middle ear. Gas absorption studies of 
animals with high positive pressures 
supported a mechanism involving au- 
toinflation of the middle ear such as 
one might see with the sneezing and 
nose blowing encountered in a URTI." 
Most primate models showed that a 
persistent functional tubal obstruc- 
tion resulted in middle ear underpres- 
sures and OM. Although most mon- 
keys with surgically created palatal 
clefts had negative middle ear pres- 
sure develop, some animals had high 
positive pressures.” In contrast to 
most models, this cleft palate model 
was characterized by tubal dysfunc- 
tion of a fluctuating degree. 

In this study, complete validation of 
the hypothesis was not achieved in 
that the pathophysiological changes 
observed did not progress to OM. How- 
ever, this may be explained by the 
rather transient periods of middle ear 
underpressures observed that lasted 
for no longer than 12 days. Also the 
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initial screening process included only 
those subjects who had no history of 
middle ear disease and this may have 
excluded those persons whose poor 
baseline tubal function would not have 
tolerated the transitory insult to tubal 
function. We do not know the effect of 
the infection on those subjects with a 
history of persistent tubal dysfunc- 
tion. Furthermore, epidemiologic 
studies in adults with common colds 
have found relatively low frequencies 
of associated OM (<2% ). Experiments 
in primate models with tubal obstruc- 
tion showed that OM developed only 
after significant middle ear underpres- 
sures had been present for a period of 
2 to 4 weeks.” 

The much greater frequency of OM 
in children than in adults may result 
from the’ poorer dilatory function 
present in the ETs of children.” Thus 
children may respond to viral infection 
with tubal dysfunction of greater in- 
tensity than was observed in this 
study. Also children have more fre- 
quent and closely spaced colds than 
adults providing more opportunity for 
prolonged abnormalities of tubal func- 
tion and middle ear pressures, espe- 
cially when illnesses occur in tandem.” 

Otitis media may occur as a result of 
the aspiration of nasopharyngeal 
pathogens via the ET during periods of 
middle ear underpressure. Evidence to 
support this mechanism was demon- 
strated in experiments using a chin- 
chilla animal model.” Simultaneous 
inoculation of the nasopharynx with 
influenza virus and Streptoccocus 
pneumoniae resulted in middle ear 
underpressures and subsequent pneu- 
mococcal OM. Another variable may 
be the functional immaturity of both 
the ET and immune systems that 
would favor the more complete expres- 
sion of the disease in children. 

To our knowledge, the mechanism 
by which viral infections of the nasal 
passages result in dysfunction of the 
ET is not known. One possibility is that 
nasal mucosal swelling extends to the 
nasopharynx and ET orifice, effec- 
tively blocking that structure. In- 
creases in the work of nasal breathing 
indicative of nasal congestion were 
measured in patients in this study. 
Also the time course for the period of 
nasal congestion tracked that of tubal 
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dysfunction, but the sample size 
(n=13) was insufficient to develop re- 
sponse correlations. This should be ex- 
plored in future studies and supple- 
mented with direct visualization of the 
nasopharynx using fiberoptic endosco- 


py. 
In summary, the rhinovirus chal- 
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lenge model provides an efficient 
means of studying the relationship be- 
tween viral URTI, ET function, and the 
development of middle ear underpres- 
sures. Future studies can be designed 
to determine the mechanisms by which 
rhinovirus colds alter middle ear phys- 
iological features and the efficacy of 
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Evoked Otoacoustic Emissions and 


Sensorineural Hearing Loss 
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@ Following Kemp’s original studies, 
several others have confirmed the exist- 
ence of otoacoustic emissions. Their clin- 
ical relevance remains, however, to be 
clarified. The various published studies 
have concerned small series. This study 
sought to specify otoacoustic emission 
characteristics in relation to sensorineural 
hearing loss (148 ears of 76 subjects). The 
results show that the presence of otoa- 
coustic emissions drops as a function of 
hearing loss and that there is a highly sta- 
tistically significant correlation between 
otoacoustic emission threshold and hear- 
ing loss at the 1000-Hz frequency. Otoa- 
coustic emissions are never found when 
hearing loss at 1000 Hz exceeds 40 dB 
hearing level and when the mean audio- 
metric hearing loss (at 500, 1000, 2000, 
and 4000 Hz) exceeds 45 dB hearing level. 
The main practical conclusion is that oto- 
acoustic emission presence indicates mid- 
dle frequency functional integrity of the 
outer hair cells of Corti’s organ. Absence 
of otoacoustic emissions is harder to in- 
terpret. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115: 1060-1062) 
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toacoustic emissions (OA Es) are 
low-intensity sounds coming 
from the cochlea! and can be recorded 
under or without auditory stimulation 
(evoked or spontaneous OAE, respec- 
tively).?°> While evoked OA Es (EOA Es) 
are found for almost all normal young 
subjects, they become less frequent 
with age.* Spontaneous OA Es are not 
found in all control subjects (44% of 
ears according to Dallmayr, 52% for 
Probst et al,‘ and 26% for Cianfrone 
and Mattia’). This wide variation lim- 
its their clinical application, although 
absence of OAE has been noted in re- 
lation to severe hearing loss.’’? Oto- 
acoustic emissions are linked to the 
active outer hair cell mechanisms of 
Corti’s organ*® and constitute the only 
noninvasive means of objective coch- 
lear investigation. ; 
The usefulness of EOAE in patho- 
logical study, however, remains to be 
clarified. Published studies generally 
concern small series, except the work 
of Bonfils et al,” Kemp,’ Rutten,” and 
Probst et al'* has shown that EOA Es 
disappear beyond a certain level of 
hearing loss in endocochlear deafness. 
From the point of view of clinical ap- 
plication, it would seem important to 
define the hearing loss level (and fre- 
quency) at which absence of OAE is 
found. The present study gives find- 
ings from 148 ears of patients with 
sensorineural hearing loss of various 
etiologies. Presence and threshold of 
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OA Es were examined in terms of tonal 
audiometric data. 


SUBJECTS AND METHODS 
Subjects 


Seventy-six subjects (148 ears; 
42.3 + 16.4 years old [mean + SD]; 51 male, 
25 female) took part in this study. All 
patients were referred to the Ear-Nose- 
Throat Department of the Edouard Herriot 
Hospital, Lyon, France, and were included 
in the present study after thorough coch- 
leovestibular evaluations. They presented 
as pure sensorineural hearing loss of defi- 
nite cochlear lesion (without any compli- 
cating middle-ear disease) of varied etiol- 


Fig 1.—Mean tonal audiometric curve for pa- 
tients with (black dots) and without (white dots) 
otoacoustic emissions. Asterisk indicates 
P< .05. 
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Fig 2.—Presence of otoacoustic emissions according to 500-Hz hear- 


ing loss. 
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Fig 4.—Presence of otoacoustic emissions according to 2000-Hz hearing loss. 


ogy (presbycusis; congenital, ototoxic, or 
vascular endocochlear deafness). 


EOAE Recordings 


Evoked OAEs were recorded using a 
small probe consisting of a Tandy WM 063T 
microphone and a KNOWLES K 2912 ear- 
phone. A small tube was used between the 
microphone and the orifice of the probe. The 
recordings were carried eut in a sound- 


proof room with subjects lying down to 


limit muscular interference. Stimulus was — 


a rarefaction unfiltered click (100 ws), anal- 
ysis time being 40 ms over 512 points and 
click rate 22.7/s. The number of trials was 
1000. A band pass of 200 to 7000 Hz was 
used. The amplification was 40000. Stimu- 
lus presentation, data recordings, averag- 
ing, and spectrum analysis were carried out 
by a Nicolet Pathfinder II apparatus. 
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Fig 3.—Presence of otoacoustic emissions according to 1000-Hz hear- 
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Fig 5.—The shaded area shows hearing loss 


that was always associated with absence of 
otoacoustic emissions in the patients. 


In the determination of the threshold for 
EOAEs, an ascending threshold technique 
was used. Testing was begun at 40 dB 
(normal click threshold)by 10-dB steps and 
5 dB near thresheld. 


EOAE Measurement 


The EOAEs were counted as present if 
they met criteria for latency (>6 ms), 
reproducibility, and nonlinear saturation 
(ie, saturation of responses to higher stim- 
ulus levels). We noted presence and thresh- 
old (minimum stimulus acoustic intensity) 
for OAE. | 
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Fig 6.—Relation between otoacoustic emission threshold and 1000-Hz audiometric threshold. 


Audiometric Measurements 


Tonal audiometry, via air and bone, was 
carried out in soundproof cabins to explore 
hearing octave by octave between 250 and 
8000 Hz (according to International Stan- 
dards Organization standards). 


RESULTS 
Presence of EOAEs in Relation to 
Hearing Loss 


The mean tonal audiometric curve 
for OAE-positive subjects shows a 
lesser degree of hearing loss at the 
250-, 500-, 1000-, 2000-, and 4000-Hz 
frequencies than for OAE-negative 
subjects (Fig 1). Presence of EOAE 
drops as a function of hearing loss. 
Figures 2, 3, and 4 show this fall-off for 
the 500-, 1000-, and 2000-Hz frequen- 
cies. Evoked OAEs are never found 
when hearing loss at 1000 Hz exceeds 
40 dB (Fig 5). There are significant 
correlations between the various hear- 
ing losses; thus, it seems reasonable to 
study the presence of OAE in relation 
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5. Dallmayr C. Spontane oto-akustische Emis- 
sionen: Statistik und Reaktion auf akustische 


to mean audiometric hearing loss (at 
500, 1000, 2000, and 4000 Hz). No OAE 
was found when this mean loss ex- 
ceeded 45 dB hearing level (HL). There 
is no statistically significant effect of 
sex on the presence of EOAE (male, 
67.65%; female, 51.92% ). 


Correlations Between EOAE 
Threshold and Hearing Loss 


The correlations between OAE 
threshold and hearing loss are statis- 
tically significant (500 Hz, r=.35, 
P<.01; 1000 Hz, r=.49, P < .0001; 
2000 Hz, r= .37, P< .001; 4000 Hz, 
r= .25, P<.05; 8000 Hz, r=.29, 
P < .01; df = 74). However, the largest 
of them (1000 Hz) affords an explained 
variance of only 24%. 

Figure 6 shows the linear rela- 
tion between EOAE threshold and 
hearing loss at 1000 Hz (OAE 
threshold = 0.81 X hearing loss at 
1.000Hz + 2.12). A statistically signif- 
icant correlation was also found be- 
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tween EOAE threshold and mean 
hearing loss (r = .45, P < .0001). 


COMMENT 


Our study shows that OAEs are 
never present beyond a mean hearing 
loss of 45 dB HL. This limit is greater 
than those found by Probst et al’? and 
Bonfils et al,!° who found 25 and 35 dB 
HL, respectively. This slight differ- 
ence may derive from technical differ- 
ences in the probes and averagers used. 
The EOAEs seem mainly to explore 
middle frequencies (1000 Hz). Severe 
hearing loss (exceeding 85 dB at 4000 
Hz and 100 dB at 8000 Hz) may be as- 
sociated with KOAE if the 1000-Hz 
hearing loss is less than or equal to 40 
dB. Thus, EOA Es occur particularly in 
those frequencies less concerned by 
brain-stem auditory evoked potentials 
(which center more on the 2000- and 
4000-Hz frequencies). That there is a 
correlation between OAE threshold 
and audiometric curve would seem to 
indicate the clinical interest of this 
parameter, even though the correla- 
tion is less than .5. This finding agrees 
with that of Bonfils et al.'° 

The main practical conclusion to be 
drawn is that EOAE presence indi- 
cates midfrequency functional integ- 
rity of the outer hair cells of Corti’s 
organ? and, in particular, normal hear- 
ing at 1000 Hz or hearing loss equal to 
or less than 40 dB HL in the clinical 
population under study. Absence of 
EOAE, on the other hand, is harder to 
interpret, as it can be found in patho- 
logical ears even with 1000 Hz hearing 
loss equal to or less than 40 dB HL. The 
possibility of a conductive deafness 
likewise restricts interpretation. 


We acknowledge J. Marc Chanal for his help in 
testing patients. We also thank Annick Vidal for 
editing the manuscript. 
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Efficacy of Oral Ciprofloxacin Plus 
Rifampin for Treatment of 
Malignant External Otitis 


Jennifer Rubin, MD; Gary Stoehr, PharmD; Victor L. Yu, MD; 
Robert R. Muder, MD; Akbar Matador, MD; Donald B. Kamerer, MD 


è Malignant external otitis is an inva- 
sive pseudomonal infection characteristi- 
cally afflicting the elderly patient with dia- 
betes mellitus. Therapy has traditionally 
consisted of the long-term administration 
of combination parenteral antibiotics, but 
morbidity and mortality remain substantial 
despite this therapy. We treated 11 con- 
secutive patients with the oral combina- 
tion of ciprofloxacin (750 mg twice daily) 
and rifampin (600 mg twice daily) for 6 to 
12 weeks (mean, 8 weeks). Pseudomonas 
aeruginesa was isolated from ear canal or 
mastoid. and bone destruction was docu- 
mented by computed tomography in all 
patients. Seven patients (64%) had ear ir- 
rigation before onset of the infection. Ten 
patients fulfilled the criteria of both clini- 
cal and bacteriologic cure. No serious ad- 
verse reaction to either antibiotic was ob- 
served. Otaigia and otorrhea responded at 
a mean of 6 and 4 days, respectively, fol- 
lowing the initiation of therapy. The eryth- 
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rocyte sedimentation rate fell from a mean 
pretherapy value of 81 mm/h (range, 41 to 
138 mm/h) to 18 mm/h (range, 3 to 45 
mm/h) after the completion of antibiotic 
therapy. Minimum inhibitory and bacteri- 
cidal concentrations established that all 
organisms were sensitive to ciprofloxacin. 
Time-kill curve and checkerboard assays 
failed to demonstrate either synergy or 
antagonism between ciprofloxacin and ri- 
fampin. Serum inhibitory and bactericidal 
titers showed minimal increase in inhibi- 
tion and killing of the bacteria with the ad- 
dition of rifampin. Rifampin did not alter 
the pharmacokinetics of ciprofloxacin. 
The successful use of oral antibiotics for 
this difficult infection may be a major ad- 
vance. Reduction in antibiotic costs and 
hospitalization and convenience of oral 
administration were of notable benefit. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115: 1063-1069) 


M alignant (necrotizing, invasive) 

external otitis is a severe bacte- 
rial infection caused by Pseudomonas 
aeruginosa that frequently progresses 
to an osteomyelitis of the base of the 
skull.' The infection is notoriously dif- 
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ficult to eradicate amd recurrence is 
common. 

Although antibiotic therapy has 
never been evaluated in controlled tri- 
als, the accepted therapy consists of an 
aminoglycoside used in combination 
with an antipseudomonal 4-lactam 
agent for 4 to 12 weeks. This regimen 
is inconvenient, requires prolonged 
hospitalization, and subjects the pa- 
tients to the adverse effects of ototoxic 
and nephrotoxic reaction associated — 
with aminoglycoside therapy. Fur- — 
thermore, even with prolonged admin- 
istration of parenteral antibiotics, 
failure rates approach 20%.'° 

Given the degree of morbidity and 
the disadvantages of prolonged hospi- 
talization with intravenous therapy, 
we offered 11 patients an experimental 
regimen of the oral antimicrobial 
agents ciprofloxacin and rifampin. 
Four of the study patients had experi- 
enced a recurrence of malignant exter- 
nal otitis despite 8 to 19 weeks of prior 
combination -lactam and aminogly- 
coside therapy, 5 patients had received 
prior parenteral antipseudomonal 
therapy of suboptimal duration, and 2 
patients received this oral combina- 
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tion as initial therapy. We herein re- 
port the results of this trial. 


PATIENTS AND METHODS 
Patients 


Pseudomonas aeruginosa was isolated 
from the ear and osteomyelitis was docu- 
mented on computed tomographic scan in 
11 patients with malignant external otitis. 
The patients were treated with the oral 
combination of ciprofloxacin (750 mg twice 
daily) and rifampin (600 mg twice daily) for 
6 to 8 weeks (Table 1). The study was 
approved by the Institutional Review 
Board, and informed consent was obtained 
for all patients. 

Nine (82%) of the 11 patients had re- 
ceived parenteral antipseudomonal agent 
therapy for a mean of 51⁄2 weeks (range, 1 to 
19 weeks) before study entry. The drugs 
employed included parenteral tobramycin 
sulfate, gentamicin sulfate, ticarcillin diso- 
dium, piperacillin sodium, carbenicillin di- 
sodium, and cefoperazone sodium (Table 1). 
One patient had already suffered irrevers- 
ible ototoxic reaction from prolonged ami- 
noglycoside therapy (patient 7). Most (7/11) 
of the patients had also undergone some 
form of surgery (usually mastoidectomy or 
facial nerve decompression) before study 
entry. After entry into the study, no surgi- 
cal procedures were performed except local 
débridement in 2 patients and aural poly- 
pectomy in 1 patient. 


In Vitro Assays 


The minimum inhibitory concentrations 
and minimum bactericidal concentrations 
of all isolates to rifampin and ciprofloxacin 
were determined by a standard broth mi- 
crodilution method in cation-supplemented 
Mueller Hinton-IH broth with an inoculum 
of 10° colony-forming units per milliliter. 
Synergy testing by both checkerboard ti- 
tration and time-kill curves, with ciproflox- 
acin and rifampin, was performed for each 
bacterial isolate. 

Serum bactericidal titers are a direct 
measure of the antibiotic activity of a 
patient’s serum during therapy against the 
pathogen isolated. Using the microtiter 
method, and cation-supplemented Mueller 
Hinton-IH broth as the physiologic diluent, 
inhibitory titers and bactericidal titers of 
the patients’ serum samples containing an- 
tibiotics were determined in five patients, 
including the two in whom clinical recur- 
rences developed. The organisms used were 
those isolated from the ear of the specific 
patient. Peak titers were obtained 1 to 2 
hours after administration of ciprofloxacin 
alone and in combination with rifampin, 
and trough titers were obtained just before 
the dose. 
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Pharmacokinetics 


After 7 days of ciprofloxacin therapy, 750 
mg every 12 hours, timed serum samples 
were collected at 0 hours (just before the 
dose was given) and again at 1, 2, 4, 8, and 
12 hours. The patient’s breakfast was de- 
layed until the drug was given. The serum 
was removed and immediately frozen until 
the time of assay. Rifampin treatment was 
begun on day 7 at a dose of 600 mg every 12 
hours, and after 14 days of combined cipro- 
floxacin-rifampin therapy, the serum sam- 
pling was repeated as before. Samples for 
ciprofloxacin and rifampin were assayed by 
high-pressure liquid chromatography.'*” 

The elimination rate constant (k) of cip- 
rofloxacin was calculated by linear regres- 
sion of the natural logarithm of the serum 
concentration vs time curve for postabsorp- 
tive points. Area under the serum concen- 
tration-time curve (AUC) was determined 
by the trapezoidal method for all detectable 
serum concentrations. Oral clearance was 
determined by dividing the dose by the 
AUC. Volume of distribution (Vd) was cal- 
culated from the formula, Vd = (dose X 
ti/2)/(0.693 X AUC). A paired t test with a 
significance level less than .05 was used to 
test for differences between treatments. 


RESULTS 
Clinical Presentation 


Eleven patients with malignant ex- 
ternal otitis were seen from March 
1985 to November 1987. There were 4 
women and 7 men, with a mean age of 
71 years (range, 48 to 86 years). Eight 
(73%) of the 11 had previously diag- 
nosed diabetes mellitus. Two patients 
were discovered on subsequent testing 
to have abnormal oral glucose toler- 
ance test results and 1 patient had no 
evidence of glucose intolerance. Six 
patients were insulin dependent and 2 
used an oral hypoglycemic agent. 
There was no apparent relationship 
between the onset of infection and di- 
abetic control. Seven patients (64%) 
gave a history of ear irrigation for 
cerumen impaction just before the on- 
set of symptoms. 

Otalgia was the presenting chief 
complaint in 91% (10/11), while 45% 
(5/11) experienced some degree of ear 
drainage. The mean duration of symp- 
toms before the administration of cip- 
rofloxacin and rifampin was 20 weeks 
(range, 4 to 48 weeks). In 45% (5/11), 
cranial nerve palsies had developed 
before the institution of oral combina- 
tion therapy (Table 1). 

Patients were treated with cipro- 
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Patient Cranial 
No./Age, Diabetic Nerve 
y/Sex Status Palsies 
1/48/F ID 
2/71/F ID 
3/69/F ID Vil 
4/68/M OGTT IX, X, XI 
5/69/M OH 
6/86/F OH sgi 
7/72/M ID XII 
8/78/MẸ ID XII 
9/83/M OGTT 
10/74/M nis IX, X 
11/61/M§ ID 


floxacin and rifampin for 6 to 12 weeks 
(mean treatment duration, 8 weeks). 
No surgical procedures were under- 
taken. Ten patients fulfilled the crite- 
ria of both clinical cure (as defined by 
resolution of signs and symptoms of 
infection) and bacteriologic cure (as 
defined by eradication of P aeruginosa 
from the ear canal), although 1 patient 
(patient 8) required a second course of 
antibiotics owing to recurrence of in- 
fection 1 month following completion 
of a 6-week course of oral therapy. This 
patient was cured by a second, 12-week 
course of ciprofloxacin and rifampin 
(follow-up, 12 months). Another pa- 
tient (patient 11) failed two courses of 
ciprofloxacin and rifampin of 8 and 12 
weeks, respectively. He finally re- 
sponded to a 12-week course of to- 
bramycin sulfate and piperacillin so- 
dium followed by 2 weeks of oral cip- 
rofloxacin; in addition, he received 40 
hyperbaric oxygen treatments. He re- 
mains well at 5 months’ follow-up. 
There were no deaths as a result of in- 
fection. No serious adverse reactions 
from either antibiotic were observed, 
although 2 patients experienced mild 
nausea and self-limiting diarrhea dur- 
ing the first week of ciprofloxacin ther- 
apy. 

Otalgia and otorrhea responded at a 
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Symptom 
Duration, Previous Antibiotics 
wk (Duration, wk) 
4 Tobramycin (3) 
48 Tobramycin and ticarcillin 
(19); moxalactam (3) 
20 Tobramycin and carbenicillin (4); 
tobramycin and ticarcillin (3); 
tobramycin and piperacillin (3) 
40 Tobramycin and piperacillin (8) 
12 Piperacillin (8 d) 
4 ek 
34 Gentamicin and ticarcillin 
(10); tobramycin (8) 
14 Gentamicin (2); piperacillin and 
cefoperazone (5d) 
12 Ciprofloxacin (6); rifampin (6) 
12 Tobramycin and piperacillin (4); 
cefoperazone (1) 
24 Carbenicillin (3) 
24 Carbenicillin (oral, 10 d) 
2 Ciprofloxacin (8); rifampin (8) 


Table 1.—Eleven Patients With Malignant External Otitis Treated With Ciprofloxacin and Rifampin* 


7 as ril 


Clinical Response, d 
ee e eee 


ESR, mm/h Otalogia 
A a 
Before After Initial Complete 

138 5 - we 

86 45 § 90 

104 ee 10 20 

54 19 8 83 

82 9 5 28 

44 30 3 69 

114 20 23 47 

71 27 2 21 

50 22 1 14 

81 8 2 11 

63 3 1 3 

85 24 2 21 

41 6 7 21 


Otorrhea 
— 
Initial Complete Follow-up, mo 
4 5 29 
43 
3 15 8t 
44 
ne vies 27 
T 82 25 
32 
3 10 Failure 
1 1 18 
18 
1 1 12 
Failure 
Failure 


* ESR indicates erythrocyte sedimentation rate; ID, insulin dependent; OGTT, abnormal oral glucose tolerance test result; and OH, oral hypoglycemic agent. 


tPatient3 died of unrelated causes at 8 months. 


¢Patient8 required a second course of 12 weeks of ciprofloxacin and rifampin for cure. 
§Patient 11 failed two courses of 8 and 12 weeks of ciprofloxacin and rifampin. He remains well following 12 weeks of therapy with piperacillin and tobramycin, 40 
hyperbaricoxygen treatments, and 2 weeks of oral ciprofloxacin. 


mean of 6 and 4 days, respectively, fol- 
lowing the initiation of therapy. Five 
patients had eranial nerve palsies be- 
fore initiation of therapy. Resolution 
of cranial nerve palsy was noted in one 
(patient 4) and marked improvement 
was noted in another (patient 8). 

The organism was eradicated from 
the ear canal by 14 daysin 91% (10/11), 
with 1 patient requiring sequestrum 
removal before bacteriologic cure 
could be demonstrated. The erythro- 
cyte sedimentation rate, which was 
uniformly elevated before study entry, 
fell from a mean pretherapy value of 
81 mm/h (range, 41 to 188 mm/h) toa 
mean of 18 mm/h (range, 3 to 45 mm/ 
h) after the completion of therapy. 


in Vitro Assay Results 


The minimum inhibitory concentra- 
tion of the 11 isolates of P aeruginosa 
to ciprofloxacin ranged from 0.05 to 
0.09 mg/L (mean, 0.08 mg/L), and the 
minimum bactericidal concentration 
ranged from 0.25 to 1.0 mg/L (mean, 
0.5 mg/L). In vitro interaction between 
ciprofloxacin and rifampin was vari- 
able, as assayed by time-kill curve and 
checkerboard testing, although antag- 
onism was never seen. Checkerboard 
fractional inhibitory concentration in- 


dexes ranged from 0.5 to 2.63 (mean, 
1.65). Indexes less than 1.0 are consid- 
ered synergistic.'® Half (4/8) of the 
isolates were synergistic by time-kill 
curve method. Emergence of orga- 
nisms resistant to ciprofloxacin and 
rifampin was not seen, including in the 
two patients with recurrences. 

Serum inhibitory and bactericidal 
titers were measured to discern the ef- 
fect of the addition of rifampin to the 
therapeutic regimen. Serum was col- 
lected at 1, 2, 4, and 12 hours after ad- 
ministration of the antibiotics. The 
peak serum inhibitory titers on cipro- 
floxacin alone ranged from 1:4 to 1:64 
(mean, 1:16), while bactericidal titers 
ranged from 1:4 to 1:16 (mean, 1:8). 
With the addition of rifampin to cip- 
rofloxacin, the peak serum inhibitory 
titers ranged from 1:4 to 1:64 (mean, 
1:32), and the bactericidal titers 
ranged from 1:4 to 1:32 (mean, 1:16). 
The serum bactericidal titers were not 
significantly different for the two pa- 
tients who experienced recurrences 
compared with the three patients who 
were cured. Trough inhibitory titers 
with ciprofloxacin alone ranged from 
1:4 to 1:16 (mean, 1:8); with the addi- 
tion of rifampin, titers ranged from 1:4 
to 1:16 (mean, 1:4). 
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Pharmacokinetic Results 


The mean AUC, elimination rate, 


clearance, and maximum serum con-. 


centration of ciprofloxacin were unaf- 
fected by the addition of rifampin 
(Table 2). Mean peak concentrations 
for ciprofloxacin were 4.8 + 2.4 mg/L 
in patients receiving ciprofloxacin 
alone and 4.2 + 1.1 mg/L in patients 
after rifampin was added. The mean 
peak concentration for rifampin was 
8.5 + 2.7 mg/L. 


COMMENT 


Malignant external otitis is an often 


intractable bacterial infection of the 
ear, mastoid, and skull base caused by 
P aeruginosa. The infection typically 
occurs in elderly diabetic patients and 
is thought to arise at the osseous-car- 
tilaginous junction of the external ear 
canal. Typically, the infection spreads 
to the base of the skull and mastoid, 
resulting in cranial neuropathies and, 
rarely, brain abscess, sphenoidal si- 
nusitis, mycotic aneurysm, parotitis, 
or lateral or sigmoid sinus throm- 
bosis.! 

Otalgia is the most common present- 
ing symptom and is remarkable in its 
severity and unresponsiveness to an- 
algesics. One patient described in the 
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Table 2.—Pharmacokinetic Values of Ciprofloxacin Before 
and After Addition of Rifampin* 


Value 
Peak concentration, mg/L 
Peak time, h 
Half-life, h 
Area under curve, „g/mL per hour 
Clearance, mL/min per kilogram 
Volume of distribution, L/kg 


Ciprofloxacin 
Plus Rifampin 


4.123 
19+08 
44+ 0.9 
18.1 + 6.8 
11.3 + 5.8 
2.8 + Ta 


Ciprofloxacin 
4.8 + 2.4 
a E= 13 
MERE N: 
19.5 + 8.6 
10.4 + 4.9 
Fa ie th Ee 





*Values are mean + SD. No difference was significant (P >.05). There was no apparent effect of rifampin 


on ciprofloxacin. 


literature committed suicide after 2 
years of unrelenting pain and in- 
fection.” 

The diagnosis should be considered 
in any elderly diabetic individual com- 
plaining of persistent, severe otalgia 
and otorrhea. A markedly elevated 
erythrocyte sedimentation rate is of- 
ten the only laboratory abnormality. 
Bone scan (technetium Tc 99) and gal- 
lium scan are frequently abnormal; 
however, the most specific diagnostic 
radiographic finding appears to be the 
presence of bone destruction on com- 
puted tomography.*'*” In this study, 
serial computed tomographic scans 
provided the best anatomic imaging of 
the infectious process, with bone ero- 
sion, fluid/opacification in the mastoid 
or middle ear, subtemporal extension, 
or midline crossing being documented 


in each patient (Figs 1 to 3).”! 


The current standard of therapy has 
been long-term (4- to 12-week) admin- 
istration of parenteral antibiotics, 
usually an aminoglycoside and an an- 
tipseudomonal penicillin. Even with 
this duration of therapy, mortality 


approaches 20%. 


Ciprofloxacin is a 6-fluoro-7-piper- 


BSTC azino-4-quinolone oral antibiotic. This 








agent has an extensive antimicrobial 
spectrum and is particularly active 
against P aeruginosa. The antibiotic 
has excellent bone penetration and 
marked efficacy in the treatment of 
aerobic gram-negative osteomyeli- 
tis.” Fewer than 10% of patients 
have experienced adverse effects, 
which are generally mild.” 
Emergence of resistance to cipro- 
floxacin has been reported in 20% of 
cases treated with long-term (>6- 
week) therapy for osteomyelitis.” The 
poorest results for oral ciprofloxacin 


were seen in patients with underlying 
peripheral vascular disease and diabe- 
tes mellitus (the group most prone to 
develop malignant external otitis). 
The disease is characterized by such 
striking morbidity and mortality that 
one report used the presence of malig- 
nant external otitis as an exclusion 
criterion.” 

We report the successful use of the 
combination of ciprofloxacin and ri- 
fampin for the treatment of malignant 
external otitis. All patients had char- 
acteristic clinical signs and symptoms 
(ie, otalgia and otorrhea), the presence 
of granulation tissue in the external 
auditory canal, elevated erythrocyte 
sedimentation rate, evidence of bone 
destruction on computed tomographic 
scan of the temporal bone and skull 
base, and isolation of P aeruginosa 
from the site of infection. 

All patients showed a dramatic res- 
olution of symptoms, usually within 1 
week of the institution of therapy. Ten 
(91% ) were cured as defined by resolu- 
tion of clinical criteria and bacterio- 
logic eradication at 1-year follow-up, 
although 1 patient required a second 
course of oral therapy. There remained 
one case of failure in a patient who re- 
ceived two courses of ciprofloxacin and 
rifampin (patient 11); despite clinical 
improvement with each course, disease 
recurred shortly after cessation of 
each course of therapy. He was later 
successfully treated with 12 weeks of 
piperacillin plus tobramycin therapy 
followed by 2 weeks of ciprofloxacin 
therapy, as well as 40 hyperbaric oxy- 
gen treatments. The optimal duration 
of antibiotic administration may be as 
long as 8 to 12 weeks in view of the re- 
calcitrant nature of the infection. 

No surgical procedures were under- 
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taken after entry into this study other 
than local débridement in two patients 
and polypectomy in one patient. De- 
spite previous recommendations for 
more extensive surgical intervention, 
including temporal bone resection for 
intracranial abscesses,” we believe 
that antibacterial agents are the 
mainstay of therapy and surgery 
should generally be limited to local 
débridement and minor excision of ac- 
cessible foci such as polypectomy or 
sequestrum removal. 

Despite the apparent success of the 
antibiotic combination in this study, 
the role of rifampin in the treatment of 
this entity is uncertain. The rationale 
for the addition of rifampin included 
the concern of emergence of resistance 
by P aeruginosa if monotherapy with 
ciprofloxacin was used. Rifampin has 
also been shown to be efficacious in 
Pseudomonas bacteremia and menin- 
gitis when used in combination with 
other antipseudomonal agents.*°*! Be- 
cause rifampin is a potent inducer of 
hepatic microsomal enzyme systems, 
there was concern that the metabolism 
of ciprofloxacin might be accelerated 
by the addition of rifampin with a re- 
sultant decrease in therapeutic effi- 
cacy. We found that pharmacokinetic 
values of ciprofloxacin were un- 
changed after rifampin was added 
(Table 2). The minimum inhibitory 
concentrations to rifampin were high 
(mean, 32 mg/L; range, 16 to 64 mg/L), 
and synergy between the two agents 
was not consistently demonstrated by 
in vitro assays. Serum inhibitory and 
bactericidal titers showed only a 
modest twofold increase when ri- 
fampin was added to ciprofloxacin. On 
the other hand, there were no adverse 
effects with the addition of rifampin, 
the oral route of administration was 
convenient, and emergence of resis- 
tant organisms was not seen. 

Interestingly, the combination of 
ciprofloxacin and rifampin has been 
used in an animal model of methicillin- 
resistant Staphylococcus aureus 
osteomyelitis.” The combination of 
ciprofloxacin and rifampin was the 
most effective regimen, superior to 
ciprofloxacin alone or the combination 
of vancomycin and rifampin in steril- 
izing the bone. 

In summary, combination therapy 
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Fig 1.—Top, A patient with malignant external otitis with a left cranial 
12th-nerve palsy and soft tissue in the hypoglossal canal (arrow). Bot- 
tom, Demineralization of the left petro-occipital suture on computed to- 


mographic scan was also seen (arrow). 


with ciprofloxacin and rifampin for 
this recalcitrant pseudomonal infec- 
tion not only was effective but, in many 
ways, superior to conventional paren- 
teral therapy. Both agents were ad- 
ministered orally, alleviating the need 


Fig 2.—Top, Malignant external otitis in patient 6 (Table 1). Computed 
tomographic scan shows soft tissue (arrow) in the area of the right tem- 
poromandibular joint before ciprofloxacin and rifampin therapy. Bottom, 
After the administration of ciprofloxacin and rifampin, the architecture of 


the temporomandibular joint (arrow) is no longer obscured by inflamma- 


tory tissue. 


for long-term hospitalization and 
avolding risks associated with pro- 
longed parenteral drug administration 
(eg, phlebitis, thrombosis). Both drugs 
were also nontoxic, in contrast to the 
potential renal and vestibular damage 
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associated with aminoglycosides. 
(Note that one patient in this study 
had suffered irreversible vestibular 
toxic reaction from prior tobramycin 
use.) 

One weakness of this study is that it 
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Fig 3.—Top left, Computed tomographic scan shows soft tissue with bone destruction (arrow) in the exter- 
nal auditory canal of patient 9 (Table 1) before ciprofloxacin and rifampin therapy. Top right, Three months 
after oral combination therapy, restoration of the architecture of the external auditory canal is seen (arrow). 
Bottom left, Computed tomographic scan before ciprofloxacin and rifampin administration also shows soft 
tissue in the masticator space (arrow). Bottom right, Three months after the completion of ciprofloxacin and 
rifampin therapy, the masticator space now appears normal (arrow). 


was an uncontrolled evaluation. It 
should be noted that the relative rar- 
ity of this infection makes it difficult to 
accumulate sufficient numbers of pa- 
tients in a randomized trial so as to al- 
low statistical validation. Neverthe- 
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less, the results remain impressive in 
that four patients who had failed com- 
bination parenteral antipseudomonal 
therapy of 8 to 19 weeks’ duration re- 
sponded to the oral regimen of cipro- 
floxacin plus rifampin. Likewise, five 
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other patients who had failed parent- 
eral antipseudomonal therapy of 
lesser duration were also cured. 
There have been other case reports 
of malignant external otitis where oral 
ciprofloxacin was also apparently 
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efficacious.**** In these reports, some 
patients had also received parenteral 
antipseudomonal therapy immedi- 
ately before administration of cipro- 
floxacin, thus obscuring the issue of 
efficacy. Furthermore, the follow-up 
period for evaluation after the discon- 
tinuation of ciprofloxacin was often 
not given or of short duration. Since 
recurrence can manifest itself as long 


1. Rubin J, Yu VL. Malignant external otitis: 
insights into pathogenesis, clinical manifesta- 
tions, diagnosis, and therapy. Am J Med. 1988; 
85:391-398. 

2. Chandler JR. Malignant external otitis. 
Laryngoscope. 1968;78:1257-1294. 

3. Chandler JR. Pathogenesis and treatment of 
facial paralysis due to malignant external otitis. 
Ann Otol. 1972;81:648-658. 

4. Chandler JR. Malignant external otitis and 
facial paralysis. Otolaryngol Clin North Am. 
1974;7:375-383. 

5. Chandler JR. Malignant external otitis: fur- 
ther considerations. Ann Otol. 1977;86:417-428. 

6. Doroghazi RM, Nadol JB, Hyslop NE, Baker 
AS, Axelrod L. Invasive external otitis: report of 
21 cases and review of the literature. Am J Med. 
1981;71:603-614. 

7. Lucente FE, Parisier SC, Som PM. Compli- 
cations of the treatment of malignant external 
otitis. Laryngoscope. 1983;93:279-281. 

8. Gold S, Som PM, Lawson W, Lucente FE, 
Mendelson M, Parisier SC. Radiographic findings 
in progressive necrotizing ‘malignant’ external 
otitis. Laryngoscope. 1984;94:363-366. 

9. Mendelson MH, Meyers BR, Hirschman SZ, 
Shapiro ER, Parisier SC. Treatment of invasive 
external otitis with cefsulodin. Rev Infect Dis. 
1984;6:s698-8 704. 

10. Meyers BR, Mendelson MH, Parisier SC, 
Hirschman SZ. Malignant external otitis: com- 
parison of monotherapy vs combination therapy. 
Arch Otolaryngol Head Neck Surg. 1987;113:974- 
978. 

11. Corey JP, Levandowski RA, Panwalker AP. 
Prognostic implications of therapy for necrotiz- 
ing external otitis. Am J Otol. 1985;6:353-358. 

12. Sando I, Harada T, Saito R, Okano Y, Cap- 
arosa RH. Temporal bone histopathology of ne- 
crotizing external otitis. Ann Otol. 1981;90:109- 
115. 

13. Kim BH. Roentgenographic findings of ma- 
lignant external otitis. AJR. 1971;112:366-372. 

14. Curtin HD, Wolfe P, May M. Malignant ex- 


as 4 to 12 months after antibiotic ther- 
apy, a follow-up period of 12 months 
has been recommended before patients 
can be considered as cured.' In our 
study, all assessable patients classi- 
fied as cured remained free of infection 
for more than 12 months following the 
end of oral therapy. If our promising 
experience is confirmed by other inves- 
tigators, oral ciprofloxacin with or 


References 


ternal otitis: CT evaluation. Radiology. 1982; 
145:383-388. 

15. Haverkos HW, Caparosa R, Yu VL, Ka- 
merer D. Moxolactam therapy: its use in chronic 
suppurative otitis media and malignant external 
otitis. Arch Otolaryngol Head Neck Surg. 
1982;108:329-333. 

16. Krol G, Noe AJ, Beerman D. Liquid chro- 
matographic analysis of ciprofloxacin and cipro- 
floxacin metabolites in body fluids. J Liquid 
Chromatogr. 1986;9:2897-2919. 

17. Lecaillon JB, Febvre N, Metayer J, Soup- 
part L. Quantitative assay of rifampin and three 
of its metabolites in human plasma, urine, and 
saliva by high performance liquid chromatogra- 
phy. J Chromatogr. 1978;145:319-324. 

18. Yu VL, Zuravleff JJ, Bornholm J, Archer G. 
In vitro synergy testing of triple antibiotic com- 
binations against Staphylococcus epidermidis iso- 
lates from patients with endocarditis. J Antimi- 
crob Chemother. 1984;14:359-366. 

19. Holder CD, Gurucharri M, Bartels LJ, Col- 
man MF. Malignant external otitis with optic 
neuritis. Laryngoscope. 1986;96:1021-1023. 

20. Chakeres DW, Kapila A, LaMasters D. 
Soft-tissue abnormalities of the external auditory 
canal: subject review of CT findings. Radiology. 
1985;156:105-109. 

21. Rubin J, Curtin HD, Yu VL. The utility of 
serial CT scans in the diagnosis and follow-up of 
malignant external otitis. Presented at the Amer- 
ican Academy of Otolaryngology-Head and Neck 
Surgery, Washington, DC, September 1988:358. 
Abstract. 

22. Leese AJ, Freer C, Salata RA, Francis JB, 
Scheid WM. Oral ciprofloxacin therapy for gram- 
negative bacillary osteomyelitis caused by aerobic 
gram-negative bacilli. Am J Med. 1987;82:255-262. 

23. Gilbert D, Tice AD, Marsh PK, Craven PC, 
Preheim LC. Oral ciprofloxacin therapy for 
chronic contiguous osteomyelitis caused by aero- 
bic gram-negative bacilli. Am J Med. 1987; 
82:5254-S258. 

24. Slama TG, Misinski J, Sklar’S. Oral cipro- 


Arch Otolaryngol Head Neck Surg—Vol 115, September 1989 


without rifampin may prove to be a 
major advance in therapy for malig- 
nant external otitis. 


We thank Ralph Caparosa, MD, Barry Hirsch, 
MD, Herman Felder, MD, and Joseph Turner, MD, 
for referring their patients‘to this protocol; Rich- 
ard M. Vickers for assistance with microbiologic 
studies; George Krol, PhD, for performing cipro- 
floxacin serum concentrations; Karen Espe and 
Joseph A. Jansen for assistance with rifampin se- 
rum concentrations; and Shirley Brinker for sec- 
retarial assistance. 


floxacin therapy for osteomyelitis caused by aer- 
obic gram-negative bacilli. Am J Med. 1987; 
82:S259-S261. 

25. Hessen MT, Ingerman MJ, Kaufman OH, et 
al. Clinical efficacy of ciprofloxacin therapy for 
gram-negative bacillary osteomyelitis. Am J Med. 
1987;83:S5262-S265. 

26. Greenberg RN, Tige AD, Marsh PK, et al. 
Randomized trial of ciprofloxacin compared with 
other antimicrobial therapy in the treatment of 
osteomyelitis. Am J Med. 1987;82:S266-S269. 

27. Wise R, Donovan IA. Tissue penetration 
and metabolism of ciprofloxacin. Am J Med. 
1987;82:S103-S107. 

28. Schluter G. Ciprofioxacin: review of poten- 
tial toxicologic effeets. Am J Med. 1987;82:S91- 
$93. 

29. Raines JM, Schindler RA. The surgical 
management of recalcitrant malignant external 
otitis. Laryngoscope. 1980;90:606-609. 

30. Korvick J, Peacock J, Muder RR, Wheeler R, 
Yu VL. Addition of rifampin to combination 
therapy for Pseudomonas aeruginosa bacteremia. 
In: Interscience Conference Antimicrobial Agents 
Chemotherapy, New York. NY, 1987:230. Ab- 
stract. 

31. Yu VL, Zuravleff J, Peacock J, Dehertogh D, 
Tashjian L. Addition of rifampin to carboxypen- 
icillin-aminoglycoside combinatioh for the treat- 
ment of P aeruginosa infeetion: clinical experi- 
ence with four patients. Antimicrob Agents 
Chemother. 1984;26:575-577. 

32. Henry NK, Rouse MS, Whitesell AL, 
McConnell ME, Wilson WK. Treatment of methi- 
cillin-resistant Staphylococcus aureus experi- 
mental osteomyelitis with ciprofloxacin or vanco- 


d 


mycin alone or in combination with rifampin. Am 


J Med. 1987;82:S73-S75. 

33. Leggett J, Prendergast K. Malignant exter- 
nal otitis: the use of oral ciprofloxacin. J Laryngol 
Otol. 1988;102:53-54. 


34. Joachims H, Danino J, Raz R. Malignas 


external otitis: treatment with fluoroquinolones. 
Am J Otolaryngol. 1988;9:102-105. 


Ciprofloxacin for Otitis— Rubin et al 


- 


Combined Effects of Aspirin and Noise in 


Causing Permanent Hearing Loss 


Shannon S. Carson, MSIV; Jiri Prazma, PhD; Stephen H. Pulver; Travis Anderson 


è Several authors have investigated the 
interaction of noise and aspirin in hearing 
loss, with conflicting results. We studied 
the combined effects of noise and high 
doses of aspirin on hearing in rats. Thirty- 
eight Sprague-Dawley rats were divided 
into the following five groups: (1) controls; 
(2) aspirin only; (3) noise only; (4) 8-day per 
200 mg of aspirin per noise; and (5) 12-day 
per 200 mg of aspirin per noise. Auditory 
brain-stem-—evoked responses were mea- 
sured in each animal prior to, 24 hours af- 
ter, and 3 weeks after aspirin and noise 
exposure. The animals were killed and hair 
cells were counted in 200-um segments 
and expressed graphically. Results 
showed significant differences in perma- 
nent threshold shift and hair cell loss 
between all noise-exposed animals and 
non-noise-exposed animals. There was 
also a significantly greater amount of hair 
cell loss in group 5 when compared with 
groups 3 or 4. The 12-day per 200 mg of 
aspirin per noise regimen (group 5) also 
proved to be fatal for 6 of 15 of these an- 
imals, and caused significant weight loss 
in the survivors. No weight loss or deaths 
were noted in any other group. 

(Arch Otolaryngol Head Neck Surg. 
1989; 113:1070-1075) 
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t has been known since the turn of 
the century that aspirin can cause 
profound but reversible hearing loss. 
There is considerable variation, but 
within a day or two of starting an as- 
pirin regimen typically prescribed for 
rheumatoid arthritis (4 to 6 g/d) a 
person will develop a bilateral hearing 
loss of 10 to 40 dB, often accompanied 
by a high-frequency tinnitus. Hearing 
sensitivity will return to its predrug 
level within 24 to 72 hours of the last 
dose. Virtually all studies have con- 
cluded that aspirin alone will not cause 
any permanent loss of hearing, and 
that a temporary threshold shift (TTS) 
is the only effect on hearing that will be 
noted. Some questions remain, how- 
ever, about recovery from chronic 
doses or toxic levels of aspirin. The 
physiological basis behind the aspirin- 
induced TTS is still under investiga- 
tion. 

Exposure to intense sounds also will 
cause a TTS, and frequent or prolonged 
exposure will lead to permanent dam- 
age in the inner ear. No relationship 
between temporary loss and perma- 
nent damage has been proven. The 
amount of permanent loss is directly 
related to sound intensity and length 
of exposure. Several ototoxic agents, 
particularly kanamycin, have been 
shown to cause greater hearing dam- 
age when combined with noise than 
would be found with either agent 
alone. This potentiation of noise dam- 
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age by kanamycin is by a synergistic 
rather than an additive interaction. 

The question arises as to whether 
aspirin, which normally causes only 
temporary hearing loss, will potenti- 
ate the permanent damage caused by 
intense noise. This study investigated 
the effects of long-term exposure to 
high doses of aspirin and high-inten- 
sity noise. 


SUBJECTS AND METHODS 


Thirty-eight Sprague-Dawley rats (200 
to 400 g) were divided into five groups as 
follows: (1) control (eight rats); (2) aspirin 
only (seven rats); (3) noise only (eight rats); 
(4) 8-day per 200-mg dose of aspirin per 
noise (seven rats); and (5) 12-day per 200- 
mg dose of aspirin per noise (eight rats). 


Aspirin Administration 


All animals in the aspirin only group 2 
and aspirin/noise groups 4 and 5 were ad- 
ministered aspirin by mouth for a total of 
18 days. Enteric-coated aspirin granules 
were removed from 325 mg of aspirin (Eco- 
trin) capsules and divided into a dose de- 
termined by the weight of each animal. As- 
pirin was administered by mouth with dis- 
posable, plunger-type micropipets. Group 4 
was given doses of 200 mg/kg twice daily for 
8 days, followed by doses of 125 mg/kg for 
females and 150 mg/kg for males for an ad- 
ditional 10 days (Fig 1, lanes A). Group 5 
was given doses of 200 mg/kg for 12 days, 
followed by doses of 125 mg/kg for females 
and 150 mg/kg for males for an additional 
6 days (Fig 1, lanes B). Group 2 (aspirin 
only) animals received 200-mg doses of as- 
pirin for the entire 18 days. 


Hearing Loss—Carson et al 


oF 


A 200 mg/kg 


150 mg/kg 


200 mg/kg 


À 


125 mg/kg 


200 mg/kg 


a 200 mg/kg 


100-dB Noise 


($$ | 


150mg/kg 


125 mg/kg 





Salicylate in Blood, mg/kg 


15 


Fig 1.— Schedule of aspirin administration in groups 4 and 5. Group 4 


(lanes A) received 200 mg/kg of aspirin for 8 days, followed by doses 
of 125 and 150 mg/kg for female and male rats, respectively. Group 5 
(lanes B) received 200 mg/kg of aspirin for 12 days, followed by doses 


of 125 and 150 mg/kg for female and male rats, respectively, for an- 
other 6 days. Noise exposure started on day 5 and ended on day 18. 


Blood salicylate levels were measured in 
randomly selected animals using a colori- 
metric assay.' These levels were measured 
on the 10th day of aspirin administration at 
1, 4, and 8 hours after the morning dose. 
Results showed that aspirin levels greater 
than 35 mg/dL were being maintained be- 
tween doses during noise exposure in all 
animals. There was, however, great vari- 
ability in blood levels between males and 
females, with levels in females significantly 
higher than in males (Fig 2. Similar results 
have been reported by Ho et al.? The differ- 
ence between blood salicylate levels in male 
and female rats receiving zhe same dose of 
aspirin determined the lower dose given to 
female rats once the doses were changed 
(Fig 1). 


Hearing Tests 


Baseline hearing thresholds were evalu- 
ated in all animals before aspirin or noise 
exposure, 24 hours after noise exposure, and 
3 weeks after exposure by recording audi- 
tory brain-stem-evoked responses. Thresh- 
old levels, latencies, and amplitude of indi- 
vidual peaks were reeorded. Animals were 
anesthetized and electrodes were inserted 
under the skin of the head with the help of 
a custom-designed headholder (Fig 3). Tone 
pips were transduced by a tweeter (Mo- 
torola Piezoelectric) at 2 distance of 6 
inches from the tested ear. Responses were 
amplified, filtered (100 Hz to 10 kHz) by a 
preamplifier (Princeton Applied Research 
Preamplifier Model 113), ard averaged by a 
specially dedicated and equipped computer 
(IBM-AT). Since testing ina free field with 
pure tones generates stancing waves, nar- 
row-hand pips filtered from the white noise 
centered around 8 kHz were used. Test 
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Fig 2.—Concentration of salicylates in blood on 10th day of a regimen 
of 200 mg/kg of aspirin. Blood samples were drawn at 1, 4, and 8 hours 
after aspirin administration. Vertical bar represents the SEM. 








Fig 3.—Custom-designed headholder assuring consistent placement of electrodes for each ex- __ 


periment. 


stimuli were 2 milliseconds long with 1- 
millisecond rise and fall time and an inter- 
stimulus interval of 100 milliseconds. 


Noise Exposure 


All animals in the noise only group 3 and 
both aspirin/noise groups 4 and 5 were ex- 
posed to noise 16 hours per day for 13 days, 
beginning on the fifth day of aspirin ad- 
ministration. White noise 110-dB sound 
pressure level filtered and band passed 
(range, 1 to 20 kHz field variation +8-dB 
sound pressure level) was used for sound 
overstimulation. This noise was randomly 
triggered in intervals and sound duration 
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by a timer at 50% time on and off beginning 
at 9 AM and ending at 1 AM. Animals were 
placed two per cage on an animal rack with 
a wooden frame containing one speaker for 
each cage attached. The cage walls were 
stainless steel so that reverberations would 
facilitate uniform sound distribution in the 
exposed field (Fig 4). 


Histologic Findings 


All animals were killed 3 weeks after as- 
pirin or noise exposure, and the cochleas 
were removed immediately. The cochleas 
were fixed with a solution of 4% glutaral- 
dehyde and 2% tannic acid in a sodium 
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phosphate buffer. The bony capsule was de- 
calcified with 10% ethylenediaminetet- 
raacetic acid and removed in layers using a 
dissecting microscope. The cochleas were 
cut into quarters, followed by dissection of 
the basilar membrane using sharpened 30- 
gauge needles. Quarters of basilar mem- 
brane in each turn were immersed in 1% 
osmium tetroxide for 1 minute for staining 
and mounted in glycerin on a slide. Hair 
cells were counted in 200-um segments, be- 
ginning at the hook and continuing toward 
the apex. All hair cell counts were recorded 
on a computer for analyses and re- 
sults were expressed graphically as per- 





Fig 4.—Speaker configuration during noise 
exposure. 


centage loss of cells for each segment. Dif- 
ferences between groups were statistically 
analyzed using the nonpaired Student’s t 
test. 


RESULTS 


Thirty-two of the original 38 ani- 
mals survived the experiment. The 6 
that did not survive were from the to- 
tal of 15 animals in the aspirin/noise 
groups 4 and 5. They were found dead 
in their cages from 1 to 7 days into 
noise exposure while receiving the 200- 
mg/kg dose of aspirin. None of the 
controls, aspirin only, or noise only 
animals died during the experiment. 
Also, none of the animals in groups 4 
and 5 died while on the reduced aspirin 
doses of 125 or 150 mg/kg. In addition, 
periodic weight measurements re- 
vealed significant weight losses in as- 
pirin/noise groups 4 and 5 during the 
200-mg aspirin dosage and noise expo- 
sure, while no significant weight loss 
was seen in the aspirin only, noise only, 
or control group animals. 

Auditory brain-stem-evoked re- 
sponse tracings for animals in each 
group measured before noise exposure, 
24 hours after noise exposure, and 3 
weeks after noise exposure were aver- 
aged and are shown in Fig 5 (left, left 
ear; right, right ear) as average hear- 
ing loss in decibels (dB) of sound pres- 


sure level. No changes in auditory 
thresholds were seen in the control or 
aspirin-only groups, but significant 
hearing losses, ranging from 35 to 45 
dB, were noted in all noise-exposed 
groups. These hearing losses were still 
present 3 weeks after the end of noise 
exposure. There was no significant dif- 
ference in the threshold changes be- 
tween the noise only and the aspirin/ 
noise groups 4 and 5. 

Results of outer hair cell counts are 
presented in Fig 6 as percent hair cell 
loss in consecutive 200-um segments of 
basilar membrane. No hair cell losses 
of greater than 2% were seen in any 
turns for control or aspirin-only ani- 
mals. All animals exposed to noise 
showed significant hair cell losses in 
the first turn, with the most damage in 
the third and fourth quarters of the 
first turn. Comparisons between the 
noise-only group 3 and the aspirin/ 
noise group 4 showed no significant 
differences. On the other hand, com- 
parisons between the noise-only group 
3 and the aspirin/noise group 5 showed 
significant differences (Fig 6, see as- 
terisk) in hair cell loss in some seg- 
ments of the first half (P < .01) and in 
most segments of the second half 
(P < .001) of the first turn. These dif- 
ferences were as high as 15% to 20% in 
some segments. Outer hair cell loss 


Fig 5.—Left, Left ear; right, right ear. Hearing thresholds in rats were measured by auditory brain-stem- 
evoked response before, 24 hours after, and 3 weeks after noise exposure. All animals exposed to noise 
experienced large hearing losses. Hearing losses in animals exposed to noise and aspirin were not signif- 
icantly different from those exposed to noise alone. Vertical bar represents SEM. SPL indicates sound pres- 
sure level; H-S-ASP-N, high dose, short period, aspirin, noise; H-L-ASP-N, high dose, long period, aspirin, 


noise. 
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Fig 6.—Percentage of hair cells lost per 200-um segment for each quarter of the first, second, 
and third turns of the cochBa. Lines indicate control, group 1; aspirin, group 2; noise, group 3; 
high dose, short period, aspirin, noise (H-S-ASP-N), group 4; and high dose, long period, aspirin, 
noise (H-L-ASP-N), group 5.Asterisks indicate significant differences in the values between groups 


3 and 5. 


was not significant in the second and 
third turns for any group. Also, inner 
hair cell loss was insignificant for all 
groups. 


COMMENT 


The basic effects of salicylates are to 
block prostaglandin synthesis both 
centrally and peripherally by inhibi- 
tion of cyclooxygenase. Toxic levels are 
known to uncouple oxicative phospho- 
rylation in many cell systems. Sys- 
temic effects of toxic doses include hy- 
perventilation secondary to a direct 
effect on respiratory centers in the 
brain and increasing carbon dioxide 
from uncoupled oxidative phosphory- 
lation. Metabolic acicosis resulting 
from increasing carbon dioxide, as well 
as accumulation of salicylic acid and 
other organic acids, is not unusual. 
Other metabolic effects include nega- 
tive nitrogen balance and hyperglyce- 
mia from increased epinephrine re- 
lease. Increased perspiration and 
hyperventilation often result in dehy- 
dration with hypernatremia. Potas- 
sium depletion results from increased 
renal excretion and disrupted sodium 
and potassium exchange secondary to 
uncoupled oxidative phosphorylation. 
Eventual oliguria and renal failure are 
caused by dehydration end general va- 
somotor depression.’ 


It is believed that the most lethal 
effect of salicylates is a toxic enceph- 
alopathy leading to central nervous 
system (CNS) depression and coma, 
with eventual cardiovascular collapse 
and respiratory insufficiency. This en- 
cephalopathy is enhanced by acidosis, 
which leads to a shift of salicylate 
from blood to brain tissues. It has been 
noted by Hill‘ that a critical brain level 
of salicylate is needed to initiate CNS 
toxicity. This critical brain salicylate 
level corresponds poorly with blood 
levels, which supports the poor corre- 
lation of salicylate level in serum with 
clinical severity of salicylate intoxica- 
tion as described by Done.‘ 

There is a large amount of informa- 
tion describing the local effects of as- 
pirin on hearing. Silverstein and 
Bernstein‘ in 1966 found that salicy- 
late intoxication resulted in decreased 
levels of malic dehydrogenase activity 
and increased glucose levels in en- 
dolymph and perilymph. They also 
noted a decrease in cochlear micro- 
phonics and neural potentials within 
the cochlea. Other early studies re- 
vealed that aspirin in high doses 
caused anatomic changes mostly in- 
volving the stria vascularis. Covell’ 
and Myers and Bernstein? reported 
changes in the shape of marginal cells 
of stria vascularis and changes in the 
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mitochondria of these cells in guinea 
pigs and monkeys following sodium 
salicylate administration. Folbe- 
Hensom’ reported swelling of the en- 
dothelial cells of stria vascularis. More 
recent studies, however, indieate that 
there are no permanent morphological 
changes in cochlear structures conse- 
quent to salicylate administration.” 
Using transmission electron micros- 
copy, Douek et al" reported a transient 
swelling of membranous cisternae of 
the outer and inner hair cells and 
changes in the stiffness of the stereo- 
cilia after multiple doses of sodium 
salicylate. These changes may suggest 
osmotic disturbanees within the cells 
secondary to salicylate. 

Prostaglandins are known to be re- 
sponsible for humoral control of mi- 
crovasculature in other organs as va- 
sodilators (prostaglandin I2, pros- 
taglandin E2) or as vasoconstrictors 
(prostaglandin F2e). Experiments by 
Escoubert et al” demonstrate a 
marked decrease of prostaglandin con- 
tent in both lateral wall structures and 
perilymph after aspirin administra- 
tion. This inhibition of prostaglandin 
synthesis by aspirin may impair coch- 
lear homeostasis and ultimately be re- 
sponsible for its ototexicity. 

Most of the systemic effects of noise 
exposure, on the other hand, are a re- 
sult of sympathetic activation. These 
effects include a moderate increase in 
blood pressure from peripheral vaso- 
constriction and temporary resetting 
of baroreceptors mediated by the hy- 
pothalamus. There is also adrenal ac- 
tivation leading te increased serum 
glucose, a negative nitrogen balance, 
and increased potassium losses. In- 
creased renin production and de- 
creased renal blood flow lead to sodium 
and water retention. Central nervous 
system effects include increased cere- 
bral blood flow and a lethal phenome- 
non of audiogenic seizures." 

Inner ear damage caused by intense 
sound has been attributed to mechan- 
ical damage of two types: (1) gross 
tears in the basilar membrane from 
sound pressures above 130 dB, or (2) 
fusion or dissociation of stereocilia at 
lower sound pressure secondary to 
nonlinear shearing forces between 
basilar membrane structures and the 
tectorial membrane.” Alterations in 
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ionic balance within the inner ear also 
have been noted, but it is unknown 
whether this is due to changes in sub- 
cellular structures, leakage between 
chambers secondary to mechanical 
tears, or vascular changes. Many in- 
vestigators have attributed noise-in- 
duced inner ear damage to anoxic 
changes secondary to marked vasocon- 
striction of cochlear vasculature." 
Other studies, on the other hand, have 
shown no change in cochlear blood 
flow after noise exposure (particularly 
short exposure), while more recent 
studies have demonstrated increased 
cochlear blood flow. Prazma et al'* used 
microsphere techniques to demon- 
strate highly significant elevations of 
blood flow after 15 and 60 minutes of 
high-frequency, high-intensity (115- 
dB) noise exposure. Blood flow after 
exposure to the same noise for 6 hours 
was not significantly different from 
controls. It is suggested by these data 
that the inner ear may initially react 
to noise stress with increased blood 
flow to help manage the increased 
metabolic demands of stressed senso- 
rineural tissue. 

An important finding in this study 
regarding systemic toxicities of aspi- 
rin and noise is the relative toxicity of 
the two agents combined. Six of 15 an- 
imals died during noise exposure while 
on the 200-mg/kg dose of aspirin, but 
no animals died while on the 125- or 
150-mg/kg dose, and no fatalities were 
noted in the noise only or aspirin only 
groups. It should be emphasized that it 
was a combination of aspirin and noise 
exposure that proved lethal for these 
animals and not aspirin or noise alone. 

At this point, we must speculate how 


these two agents combine for such 


high mortality. Increased cerebral 
blood flow caused by noise could en- 
hance the delivery of salicylates to 
brain tissues and lead to CNS depres- 
sion. If this were the case, it would ex- 
plain the difference in mortality be- 
tween the 8-day per 200 mg of aspirin 
per noise and the 12-day per 200 mg of 
aspirin per noise groups. The group 
receiving 200 mg for 12 days would be 
more likely to reach the critical brain 
salicylate levels required for CNS de- 
pression. Renal failure secondary to 
dehydration and decreased renal blood 
flow is another possibility. Finally, as 
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both agents tend to cause sodium re- 
tention and potassium depletion, com- 
bined effects could have led to fatal se- 
rum ion disturbances. Although both 
agents are known to cause mild hyper- 
glycemia and a negative nitrogen bal- 
ance, it is not likely that these distur- 
bances would have been acute enough 
to cause such mortality. Additional 
studies involving detailed autopsies of 
affected animals would be needed to 
characterize this phenomenon further. 

Several studies have been com- 
pleted that examine the combined ef- 
fects of aspirin and noise on hearing, 
but results are conflicting. McFadden 
and Plattsmier’’ and McFadden et al’ 
conducted experiments testing hear- 
ing levels in humans after exposure to 
either aspirin, noise, or the two agents 
combined. Subjects took oral doses of 
aspirin at 3.9 g/d for 4 days and were 
tested for aspirin-induced TTS. On the 
day of TTS testing, animals were ex- 
posed to noise for 10 minutes at levels 
sufficient to cause a 14-dB TTS per in- 
dividual, as previously measured un- 
der normal conditions (ranges, 95 to 
105 dB). Hearing thresholds were mea- 
sured once again over the period re- 
quired for full recovery. After expo- 
sure to noise, the TTS was greater for 
each subject with the drug than with- 
out it. Losses over a 22-minute period 
ranged from 3.0 to 14.0 dB between 
subjects. The authors”! conclude that 
aspirin will potentiate permanent 
hearing losses caused by noise, but 
they base this conclusion on an un- 
proven assumption that any agent that 
will increase a temporary threshold 
shift and prolong recovery will in- 
crease susceptibility to permanent 
damage. Their ability to test perma- 
nent damage directly or to use ana- 
tomic measurements of losses was 
made impossible by the use of human 
subjects. 

Eddy et al used extensive behav- 
ioral training in 10 adult chinchillas to 
determine hearing threshold changes 
after injection of sodium salicylate in 
6-hour intervals for 36 hours, and 
again after salicylate injections com- 
bined with exposure to 85-dB sound 
pressure level noise for 42 hours. Their 
results showed that the TTS caused by 
the combined agents was 15 to 20 dB 
greater than that caused by either 
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agent alone. They were not able to 
comment on any evidence of perma- 
nent damage. 

Woodford et al” concluded that haz- 
ards from exposure to noise following 
salicylate ingestion are no greater 
than those from either agent alone. 
This conclusion was based on a study 
using analysis of sensory hair cell 
damage in the cochlear basilar mem- 
branes of five chinchillas as a measure 
of permanent hearing loss. After a 
single injection of 400 mg/kg of sodium 
salicylate, the animals were exposed 
one time to 95-dB short-term noise, 
80-dB long-term noise, or 158-dB im- 
pulse noise. The results showed no dif- 
ference in TTS or hair cell damage over 
that caused by the noise or drug alone. 
This study does not allow comment, 
however, on the effects of long-term 
aspirin and high-level (+100-dB) 
noise exposure on permanent hearing 
losses, since only single doses of aspi- 
rin and short-term exposure to high- 
level noise were used. 

Similar results were found in an ex- 
periment by Lambert et al” using 
chicks. Six animals were fed aspirin 
over 4 days until blood levels ranging 
from 15 to 30 mg/dL were reached. 
Then, they were exposed to 115 dB of 
noise for 8 hours. The animals were 
killed 10 days later, and basilar mem- 
branes from each ear were dissected 
and examined for hair cell loss. Results 
showed no difference in total hair cell 
counts between animals exposed to as- 
pirin and noise and those exposed to 
noise only. They concluded that the in- 
teraction of noise and aspirin does not 
result in greater hair cell loss than 
that expected from the noise trauma 
alone. Again, long-term exposure (>48 
hours) to intense sound combined with 
high levels of aspirin ingestion was not 
investigated. 

Results of our study indicate that a 
combination of aspirin at high doses 
and noise will produce significant hair 
cell losses in the rat ear that are 
greater than losses from the same 
amount of aspirin or noise alone. A 
likely mechanisms for the increased 
ototoxicity of aspirin and noise in com- 
bination is inhibition of the initial 
noise-induced increase in cochlear 
blood flow as a result of the aspirin-in- 
duced inhibition of prostaglandin syn- 
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thesis in the inner ear. This hypothesis 
is supported by a study by Jung et al” 
who determined that prostaglandin I2, 
the principal prostaglandin in peri- 
lymph, is decreased to one half normal 
levels by 2 hours after aspirin admin- 
istration. A fivefold increase in pros- 
taglandin I2 was measured, however, 
after 110-dB noise exposure for 4 and 
12 hours. Many of the cellular changes 
and ionic imbalances seen with noise- 
induced hearing losses could be ampli- 
fied or accelerated by inhibition of 
the vasodilatory effects of prosta- 
glandin I2 by aspirin and consequent 
anoxia. 

Another important finding in our 
study is the difference in hair cell loss 
between the 8-day per 200 mg and 12- 
day per 200 mg of aspirin per noise 
groups 4 and 5. A mere 5 extra days at 
the 200-mg/kg dose of aspirin during 
noise exposure in the 12-day per 200 mg 
of aspirin per noise group 5 produced 
losses that were significantly higher 
than the noise only group. The 8-day 
per 200 mg of aspirin per noise group 
4, on the other hand, had losses that 
were essentially the same as those pro- 
duced by noise alone. This finding sug- 
gests the possibility that a critical le- 
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vel of salicylates may be required in coch- 
lear tissues to produce permanent hair 
cell damage, and concentrations below 
this level have no effect. A similar 
critical level effect has been observed re- 
garding general CNS depression with 
aspirin toxicity as described above. 

All three groups of animals exposed 
to noise showed significant hearing 
losses in the range of 30 to 40 dB. These 
hearing losses were present immedi- 
ately after noise exposure, as well as 3 
weeks after noise exposure. There was 
no difference in hearing loss, however, 
between groups 4 and 5 and the noise 
only group that would correspond to 
the differences in hair cell loss. The 
most reasonable explanation for this is 
that differences in threshold shifts ac- 
counted for by the additional number 
of hair cells lost in group 5 animals 
were not large enough to be detected by 
auditory brain-stem-evoked responses 
at their level of sensitivity. Also, the 
8-kHz sound level used for auditory 
brain-stem-evoked response testing 
may not correlate with the region of 
basilar membrane showing the most 
hair cell loss. 

In summary, it was shown that con- 
tinued administration of aspirin will 
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potentiate the loss of hair cells in the 
rat ear caused by chronic noise expo- 
sure, but only in doses that proved to 
be toxic to other systems when com- 
bined with noise. This is the first study, 
to our knowledge, to have demon- 
strated permanent hair cell loss from 
combinations of aspirin and noise that 
are greater than losses from noise 
alone. The most likely mechanism for 
this ototoxic effect is sufficient inhibi- 
tion of prostaglandin synthesis by sal- 
icylates in the inner ear to upset nor- 
mal reactive homeostasis. This is also 
the first study, to our knowledge, to 
have demonstrated the lethal effects of 
combined high doses of aspirin and 
noise. 

Humans are not often exposed to the 
extreme conditions of this study, but 
chronic aspirin takers are occasionally 
exposed to noise environments for long 
periods. This could possibly lead to the 
same level of damage demonstrated in 
this experiment if hair cell loss and 
hearing loss are functions of continued 
insult over time rather than of acute 
and isolated events. 
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èe Tumor material from 91 patients with 
squamous cell carcinoma of the head and 
neck was transplanted subcutaneously in 
athymic nude mice. In the first (man to 
mouse) passage, the calculated mean 
probability of tumor take in a single mouse 
was 11%. The probability of growth in the 
first passage was significantly better for 
moderately and poorly differentiated tu- 
mors than for well-differentiated tumors. 
Also, the implantation of lymph node ma- 
terial resulted in a significantly better tu- 
mor take rate than material taken from a 
primary tumor. Transplantability was not 
dependent on the following characteris- 
tics: localization, T or N stage of the tumor, 
or the sex of the patients. Once growth 
was established, all variables studied had 
no influence on the probability of growthin 
the subsequent mouse passages. A rela- 
tionship between tumor growth in nude 
mice and patient prognosis could not be 
found. When transplanting head and neck 
squamous cell carcinoma in nude mice, it 
has to be recognized that some tumor 
characteristics will influence the success 
of tumor growth. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1076-1078) 


Doe mice readily accept trans- 
planted tissues, including human 
tumors.! These tumor xenografts allow 
the study of tumor biology and exper- 
imental therapeutics. The probability 
of establishing a tumor line depends on 
the tumor type. For example, tumor 
establishment is high for colon carci- 
noma but rather low for breast and 
prostate carcinoma. Head and neck 
squamous cell carcinomas (HNSCC) 
grow in nude mice, but only in about 
one third of cases.2* For some tumor 
types, the frequency of tumor take can 
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be enhanced by further immunosup- 
pression of the host.’ However, in 
HNSCC, cyclophosphamide pretreat- 
ment of the nude mice does not en- 
hance tumor take.® In addition, the 
characteristics of the tumor itself may 
play a role in the establishment of tu- 
mor growth. This includes the vascular 
and endocrine requirement of the tu- 
mor and the growth potential of the 
cells at the time of transplantation. It 
has been shown that tumor character- 
istics that are assumed to be associ- 
ated with relatively high malignancy 
have a positive effect on transplant- 
ability. For example, lymph node me- 
tastases grow better than primary 
tumors.'’ Tumor stage III and IV 
HNSCC grow better than stage I and 
II? Also the occurrence of aneuploid 
cells,’ growth factor autonomy,’ vas- 
cular invasion, and mitoses! are fa- 
vorable characteristics for tumor 
growth. As a result of the growth ad- 
vantage that the more malignant tu- 
mor may have, tumor take is found to 
be associated with a poor patient 
prognosis.'* 

This study was undertaken to deter- 
mine which tumor and patient factors 
may have animpact on HNSCC growth 
in nude mice. The results will be of 
practical importance if an HNSCC tu- 


mor xenograft panel in nude mice is to 
be used, which has to be representative 
for this patient population. Further- 
more, we have investigated in this 
study the relationship between tumor 
growth in nude mice and clinical out- 
come. 


MATERIALS AND METHODS 
Tumors and Mice 


Fresh human HNSCC tissue was ob- 
tained from patients undergoing surgery or 
biopsy at the Department of Otolaryngolo- 
gy/Head and Neck Surgery of the Free 
University Hospital, Amsterdam, the 
Netherlands. Specimens were collected in 
ice-cold Hanks’ buffered salt solution. 
Slices measuring about 3 X 3 X 1 mm were 
dissected and implanted subcutaneously in 
the lateral thoracic region at both sides of 
the test animal. We used B10.LP/Cpb nude 
mice (8 to 10 weeks old; TNO, Zeist, the 
Netherlands). The mice were housed as de- 
scribed elsewhere.’ In the first (man to 
mouse) passage, the number of mice used 
was dependent on the size of the available 
tumor (usually 4 to 6 mice). When a tumor 
was serially passaged, its size had to be 
more than 500 mm}, and then 6 mice were 
used in second and third passages. In all 
subsequent passages, at least 12 mice were 
used. 


Tumor Take 


Tumor take was defined as the presence 
of a histopathologically confirmed tumor of 


Table 1.—Relation Between Number of Mice and Growth of Head and Neck Tumors in 
Nude Mice* 


Observed Growth 


oO ee eee 
Passage No. 


No. of Mice 





>3 
O (0) 12 (100) 
5 (21) 24 (100) 
10 (23) 43 (100) 
3 (25) 12 (100) 


*Values are number (percent) of tumors. Observed growth was scored if at least one of the implanted frag- 
ments showed characteristics of growth (for definition, see ‘‘Materials and Methods” section). Passage 1 cor- 
responds to the man to mouse passage. Thus, passage greater than 1 indicates that growth is observed after 


more than one passage. 
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at least 100 mm’. Tumor volume (cubic mil- 
limeters) was measured twice a week using 
vernier calipers and was expressed as 
length by width by height by half. The ob- 
servation period was 3 months. To account 
for the variation in the number of mice used 
in the first (man to mouse) passage, we an- 
alyzed the probability of tumor growth per 
mouse. The percentages of successful tumor 
take in the first passage were analyzed with 
the statistical methods described by 
Fleiss.’ Briefly, for each tumor the proba- 
bility of tumor take in the first passage is 
calculated as the number of growing tu- 
mors (see above for definition) as a percent- 
age of the total number of fragments that 
were implanted. The total sample (of tu- 
mors) is divided into several groups accord- 
ing to the categories of patient or tumor 
characteristics of interest, and differences 
in tumor take between these categories are 
statistieally tested. Owing to incomplete 
records, this part of the study was limited 
to 82 (of 91) tumors. Analysis of differences 
in tumor growth in the second and further 
passages was performed by comparing the 
maximal passage number between catego- 
ries using the test of Kruskal and Wallis.!5 
In this analysis, growth was positively 
scored if at least one of the tumor frag- 
ments showed the characteristics of tumor 
growth. 

The study on the relation between tumor 
take and death from disease was analyzed 
in a subgroup of patients. This part of the 
study was limited to the patients from 
whom a primary tumor was implanted. 
Since it was found that take rate correlated 
with the number of mice used (Table 1), 
only cases were included where five or six 
mice were used (total of 35 cases). Survival 
curves were estimated aecording to the 
method of Kaplan and Meier.'* For compar- 
ison of curves, the log-rank test was used. 
Patient data were collected in a database 
using a PDP 11 computer (Digital Equip- 
ment Corporation, Nijmegen, the Nether- 
lands). Follow-up time varied from 1.5 to 10 
years. 


RESULTS 


Tumor take rate in the first (man to 
mouse) passage was related to the 
number of mice used, this number be- 
ing dependent on the size of the tumor 
available for implantation. The larger 
the tumor, the more fragments and 
mice could be used, and thus the higher 
was the probability of tumor take 
(Table 1). This size-dependent take 
rate in the first passage did not influ- 
ence the capacity of the tumor to 
establish itself as a tumor line (with 
more passages). 

In the first passage, the mean prob- 





P (Growth), * 


Characteristic Passage 1 


Degree of differentiation 








Well 5+ 
Moderately 15 
Poorly 13 
Localization 

Oral cavity 9 
Oropharynx 12 
Larynx 12 
Hypopharynx 10 
Other 





T3+T4 11 


Tumor derived from 
Primary Ot 
Lymph node 15 
Local recurrence 27 


Patient sex 


Table 2.—Patient and Tumor Characteristics Related to Head and Neck Cancer 
Xenograft Growth in Nude Mice 


OL 


8 (25) 2 (6) 26) 32 (100) 
18 (41) 12 (27) 8 (18) 44 (100) 
9 (60) 4 (27) 3 (20) 15 (100) 
12 (35) 8 (24) 6 (18) 34 (100) 
6 (40) 2 (13) 1 (7) 15 (100) 
9 (45) 2 (10) 2 (10) 20 (100) 
6 (43) 5 (36) 3 (21) 14 (100) 
2 (25) 1 (12) 1 (12) 8 (100) 






14 (35) 
18 (41) 


26 (41) 


25 (34) 16 (22) 71 (15) 74 (100) 
8 (67) 2 (17) 2 (17) 12 (100) 
2 (40) o 0 5 (100) 






24 (38) 
11 (39) 
35 (38) 








Observed Growtht 









Passage No. 









































40 (100) 
44 (100) 





10 (23) 











7 (33) 5 (24) 


17 (27) 


21 (100) 
64 (100) 

































12 (19) 
6 (21) 
18 (20) 


63 (100) 
28 (100) 
91 (100) 






3 611) 
T3 (14) 









* P(growth) is the calculated probability of tumor growth in a single mouse in the first passage. The value is 
expressed as the number of growing tumors (for definition, see ‘‘Materials and Methods” section) as a percent- 


age of the number of implanted fragments. 


tNumber (percent) of tumors. Growth was scored if at least one of the implanted fragments showed charac- 


teristics of tumor growth. 


+P < .05, nonhomogeneity in probability of tumor growth between groups (x° test). 


Table 3.—Relation of Degree of Differentiation and Tumor Source* 





Primary 
Degree of differentiation 


Well 25 
Moderately 33 
Poorly 11 
Total 69 


Lymph Node 





Tumor Type 
Local Recurrence Total 
2 1 28 
4 3 40 
2 2 15 
8 6 83 


* Upper tail probability of x? distribution with 4 dfis P > .10, x? = 1.09. No evidence for association is found. — 


ability of successful tumor take in a 
single mouse was 11%. In Table 2, the 
mean probability of take in the first 
passage is given for each category of 
tumor and patient characteristics 
listed. For two tumor characteristics, 
significant differences among the sev- 
eral categories were found (both 
P < .001). For well-differentiated tu- 
mors, the calculated probability of tu- 
mor take in the first passage (5% ) was 
considerably lower than for moder- 
ately and poorly differentiated tumors 
(probabilities of 15% and 13%, respec- 
tively). As for the source from which 
tumor tissue was obtained, the calcu- 
lated probability of tumor take was 
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lowest for primary tumor tissue (9% ) 
and highest for loeal recurrences 
(27% ). For lymph node metastases, the 
calculated probability of tumor take 
was 15%. In Table 3, the degree of dif- 
ferentiation is correlated with tumor 
source. Among these characteristics 
no association was found, which sug- 
gests that these variables are indepen- 
dent. 

Also in Table 2, the tumor growth in 
the passages greater than 1 is given. 
The maximal passage number per 
group was compared with patient and 
tumor characteristics. It was found 
that none of the characteristics inves- 
tigated had a significant effect on xe- 
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nograft growth after the first passage. 
Because the size of the local recurrence 
group was too small (n = 2), this com- 
parison was not done for tumor source. 

Analysis of survival curves was per- 
formed on a subgroup of patients, as 
described in the “Materials and Meth- 
ods” section. No differences were ob- 
served in survival when the group 
without take in nude mice (n = 22) was 
compared with the group with tumor 
take (passage number >1, n = 18) and 
the group that gave rise to tumor lines 
(passage number >9, n = 7). 


COMMENT 


In our material, the calculated over- 
all probability of tumor take in a sin- 
gle mouse was 11%. This allows one to 
state that each HNSCC tumor will 
grow when at least 13 mice are used, 
assuming that two fragments per 
mouse are used (95% confidence lim- 
its). We were able to obtain growth in 
38% of the cases, leading to the estab- 
lishment of 13 tumor lines with a pas- 
sage number above 9 (14% from the 
original number of tumors) and in 
which therapy studies could be 
performed.'”"’ Our take rate of 38% in 
the first passage is in accordance with 
most other reports.**”° Elprana et al” 
have published a take rate of 77% in 
the first passage, but the difference can 
be at least partly explained by the fact 
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that this group obtained large tumor 
specimens, which were implanted in 10 
mice per experiment. 

In the first passage, well-differenti- 
ated HNSCC have significantly lower 
transplantability than poorly and 
moderately differentiated tumors. For 
HNSCC this finding is in accordance 
with the results of Wennerberg et al'° 
but not with those from Hill et al.” The 
fact that well-differentiated tumors do 
not grow readily may be attributed to 
the fact that these tumors contain a 
minimal number of viable tumor cells 
in comparable amounts of tissue. This 
implies that the tumors adapt them- 
selves to the new host, since in the later 
passages, transplantation does not 
seem to be influenced by the degree of 
differentiation. 

Another independent parameter 
that affected tumor growth is whether 
the implantation material originated 
from a primary or metastatic source. 
Metastatic lymph node material grew 
significantly better in the first passage. 
This finding is in agreement with the 
results of Giovanella et al’ and Fogh et 
al,! who have used various tumor types 
from other sites of the body. For lung 
carcinomas this relation was not 
found.” The more malignant nature of 
tumor cells in metastatic material may 
explain the observed growth advan- 
tage. 
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Localization, N or T stage of the tu- 
mors, and the sex or age (not shown) of 
the patients had no influence on take 
rate. As for the localization of the 
HNSCC, Wennerberg et al’ have 
shown that tumors from the oral cav- 
ity had the poorest growth in primary 
and serial passages. We could not con- 
firm these results, although the take in 
the first passage was (not signifi- 
cantly) lowest for oral cavity tumors. 

A relationship between tumor 
growth in nude mice and the prognosis 
of patients could not be found. Analy- 
sis of the survival curves of the group 
of “takers” vs “nontakers” did not 
show a difference. For childhood” and 
colorectal? cancers, a significant cor- 
relation between  transplantability 
and survival has been reported, but 
this is not the case for lung” and blad- 
der cancers.” 

Our results show that the probabil- 
ity of xenograft growth depends on the 
degree of tumor differentiation and 
the source from which material was 
obtained (lymph node metastasis or 
primary tumor). These characteristics 
have to be taken into account when 
this model is used to establish a tumor 
panel for therapy studies, in order that 
it reflect as much as possible the true 
HNSCC clinical situation. 
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è There is evidence that selenium and 
zinc are involved in malignant neoplasia. 
The exact role of these trace elements, 
however, is not completely understood. 
For ths reason, we studied circulating 
levels ef selenium and zinc in relation to 
food imake and nutritional status in 14 pa- 
tients with head and neck cancer. Six pa- 
tients without cancer served as controls. 
The patients with cancer were in different 
stages of disease. They were untreated or 
in an in#tial phase of oncologic treatment. 
Five of these patients were severely ca- 
chectic according to weight loss and nu- 
tritionæ status, which included body mass 
index, anthropometric values, and serum 
albumin level. These patients also demon- 
strated&iecreased circulating levels of se- 
lenium and zinc. Plasma glutathione per- 
oxidase (selenium-dependent enzyme) ac- 
tivity, owever, was not significantly 
differemt when the cachectic patients with 
cancer were compared with controls. We 
found taat the plasma selenium level was 
positively correlated to both short-term 
and long-term selenium intake when all 20 
patients were accounted for. However, no 
signific. nt correlation could be shown be- 
tween plasma selenium and serum albu- 
min levels. Although only one patient dem- 
onstrated a plasma value below the refer- 
ence value, serum zinc was positively 
correlated to the serum albumin level. We 
conclude that plasma selenium concentra- 
tionsare essentially related to food intake 
but not necessarily to weight loss. Low 
circulating levels of zinc are, rather, asso- 
ciated with the catabolic state of the pa- 
tient with cancer. 

(Arch Otolaryngol Head Neck Surg. 
1989; 1 15: 1079-1082) 
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here is evidence of an association 

between circulating selenium lev- 
els and malignant neoplasia.'* Epide- 
miologic studies indicate that human 
cancer mortality is inversely corre- 
lated with selenium levels in human 
blood and to calculated dietary sele- 
nium intake.'** It has also been dem- 
onstrated that moderate selenium 
supplementation given to animals de- 
creases the risk to develop various ex- 
perimental and spontaneous tumors as 
well as to inhibit growth of trans- 
planted tumors.’* On the other hand, 
recent reports have demonstrated ele- 
vated plasma selenium levels in pa- 
tients with head and neck cancer’ as 
well as a positive correlation between 
serum selenium level and lung cancer 
morbidity.” Another study, however, 
could not demonstrate any significant 
correlation between serum selenium 
concentration and subsequent cancer 
morbidity." 

Not only selenium but also zinc may 
play a role in malignant neoplasia. 
Zinc is probably included in more en- 
zymes than any other trace element. It 
is involved in wound healing and pos- 
sibly in the repair of cellular damage 
that may be caused by carcinogens.” 
This study was carried out to correlate 
nutritional status and nutritional in- 
take with circulating levels of sele- 
nium and zinc in patients with cancer 
in various stages of disease. 


PATIENTS AND METHODS 
Patients 


Twenty randomly selected patients were 
studied. Fourteen were patients with can- 
cer and 6 were controls without cancer 
(Table 1). The patients with cancer had 
their tumors located in the head and neck. 
They were in different stages of disease. The 
patients were untreated or in an initial 
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phase of oncologic treatment. The age and 
sex distribution did not differ significantly 
between the patients and the controls. The 
age of the patients with cancer averaged 65 
years (36 to 82 years); 9 were male and 5 
were female. The six control patients had 
an average age of 62 years (53 to 73 years). 
Four of them were male and two were 
female. 


Methods 


Nutritional Status.—The subjects’ nutri- 
tional status was assessed by obtaining the 


height, present weight, and weight history | 


of each individual for the past 6 months. 
From these data, body mass index was cal- 
culated, and the values were compared with 
those of a known reference population." 
Weight loss greater than 10% during the 
preceding 6 months was considered 
pathologic.'* Furthermore, anthropomet- 
ric variables such as triceps skinfold and 
arm muscle circumference were investi- 
gated and compared with values of a refer- 
ence population.’ Blood samples were 
taken for analysis of serum albumin level, 
which was done using a color-binding pro- 
cedure. The reference range was 36 to 
50 g/L. Values less than 33 g/L were con- 
sidered to indicate malnutrition. 

Dietary Intake.—The subjects’ dietary 
habits for the month preceding hospital- 
ization were studied by taking a simplified 
diet history. Intake of energy and protein 
was calculated by means of a computer 
program using Swedish food tables as the 
database. 

To determine energy and trace element 
intake at the hospital, aceurate registration 
of total nutritional intake was performed 
the 2 days before the morning when the 
blood samples were taken. All consumption 
of drinks, food, and nutritional support 
(enteral or intravenous) was recorded by 
the patient in collaboration with the dieti- 
cian and the nursing staff. 

Blood Analysis of Trace Elements.—Blood 
samples were taken in the morning after an 
overnight fast. Plasma selenium level was 
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determined by flameless atomic absorption 
spectrometry (Perkin Elmer Zeeman 3030). 
The samples were diluted 1:3 with deionized 
distilled water; palladium and magnesium 


Table 1.—Patient Characteristics * 


Weight 
Loss Serum 










nitrates were used as a matrix modifier ac- Patient No./ Tumor Weight, (6 mo), TSF, AMC, Albumin, 
cording to the method described by Schlem- Sex AgS noes Sios kg ie 22 A E aa g7. 
mer and Welz.” Glutathione peroxidase IVES emka ; as PSOE LISO 4 a 
(GSH-Px; selenium-dependent enzyme) ac- 2/F/59 Oral ca Ui 66 4 23.4 17.5 205 38 
tivity was assessed according to Levander itid PARE oR : a Bs ee eo d 
et al'® as the rate of oxidation of reduced pi ah SES = is A a aA eo AE. = 
nicotinamide-adenine dinucleotide phos- ee 2e . = a Lee bP -g9s as 
phate using tertiary butyl hydroperoxide as AAi maint Ld = : = 2 ete See = 
substrate. Serum zinc level was determined S price - e = S eTo Zas = 
after dilution 1:4 with deionized distilled bite? Lida = a te = are £00 200 Sa 
water by atomic absorption spectropho- 9/F/76 Sinus ca iil 53 o 21.6 13.0 20.4 35 
tometry (Perkin Elmer Model 360). Refer- —40/M/80 Hypopharynx ca M 64 12 215 68 204 30 | M/80 Hypopharynx ca IIl 64 12 21.5 6.8 20.4 30 
ence serum (Seronorm, Nyegaard & Co AS, Miso. Omen We. Ot Vd 74 207 24 4 1/M/50 Oral ca Hi 52 13 wit 2.4. 207 34 
Oslo, Norway) was run simultaneously and DL Once SW Br A 74 7 4d 8 Oral ca Ul 50 21 18.4 7.4 19.7 41 
was within certified values. Standards for aao paa OS aa 186 A Deen . = a TE na 
zinc and selenium were prepare d from se- as Oaia —— W reru 4 210 W d 36 Oral ca Ill 57 21 18.9 46 21.0 30 
lendioxide standard solution diluted with EP cee pareys a ki S zea ms aa s 
R 16/M/56 Sudden deafness aah 60 24. 8. : 
aoe aa (Merck, Darmstadt; West 17/M/57 Epistaxis bes 77 GiS. 120. 26:7 36 
Statistical Analysis.—Student’s £ para- 18/M/53 Chronic otitis media ... 73 G -200 - 10.2 26.3 39 
19/M/73 Healthy control i eh 84 0 26.5. 12.8 28.0 45 


metric test was used for comparison of the 
patients with cancer and the patients serv- 
ing as controls. Linear regression analysis 


20/F/68 Healthy control 64 25.6 21.9 23.1 42 
* BMI indicates body mass index; TSF, triceps skinfold; AMC, arm muscle circumference; and ca, cancer. 






was used for determination of the correla- 
tion coefficient for two independent vari- 
ables. Wilcoxon’s signed-rank test was used 
to compare nutritional intake before and 
during hospitalization. 


RESULTS 
Nutritional Status 


Five of the 14 patients with cancer 
reported a weight loss over the last 6 
months of more than 10% (Table 1). 
These patients had significantly 
(P < .01) reduced values for body mass 
index, triceps skinfold, arm muscle 
circumference, and serum albumin 
when compared with the controls 
(Table 2). These 5 patients constituted 
a cachectic group. For comparative 
reasons, we divided the subjects into 
three groups: group 1, all patients with 
cancer (n = 14); group 2, patients with 
cancer with cachexia (n=5); and 
group 3, control patients (n = 6; Ta- 
ble 2). 


Nutritional Intake 


Although energy intake was numer- 
ically decreased in both group 1 and 
the stratified cachectic group 2 in com- 
parison with that of the control group 
3, this difference was not statistically 
significant. Energy intake was signifi- 
cantly reduced in all groups of patients 
during hospitalization (Wilcoxon’s 
signed-rank test, P < .025), while pro- 


tein, selenium, and zinc intake was not 
significantly changed. 


Circulating Trace Elements 


Plasma selenium level was signifi- 
cantly reduced (P < .025) in the group 
with cancer and cachexia (group 2) 
when compared with controls (group 
3) but there was no significant differ- 
ence in the activity of plasma GSH-Px 
despite the fact that plasma selenium 
and GSH-Px activity were positively 
correlated (r = .75) when all patients 
were included. This may seem contra- 
dictory but may be explained by the 
fact that the numerically decreased 
plasma GSH-Px level displayed a rel- 
atively wide SE around the mean 
value, + 27%, inthe group with cancer 
and cachexia (group 2). This deviation, 
however, showed a lesser significance 
in the correlation plot when all obser- 
vations (N = 20) were accounted for 
(r= .75). Although plasma selenium 
was numerically lower in the entire 
group with cancer (group 1) compared 
with the controls (group 3), this differ- 
ence did not reach statistical signifi- 
cance. Serum zinc level was signifi- 
cantly reduced in the group with can- 
cer and cachexia (group 2) compared 
with the controls (group 3). Plasma 
selenium showed a correlation (linear 
regression analysis) to daily intake of 
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selenium estimated both during the 
past month (r = .76; Fig 1) and during 
the 2 days before blood tests (7 = .67). 
No such correlation could be shown for 
zinc. Serum zinc was correlated to se- 
rum albumin (r = .61; Fig 2), but there 
was no such correlation between 
plasma selenium and serum albumin 
(r = .86). 


COMMENT 


In this study, the estimated average 
daily energy intake during the past 
month was slightly reduced in the 
cachectic group of patients with cancer 
as well as in the whole group of pa- 
tients with cancer when compared 
with the control group. However, when 
expressed as energy intake per unit 
body weight, this difference disap- 
peared (not shown in the “Results” 
section). Although we did not deter- 
mine the body water content in the 
present study, we have previously 
demonstrated that no significant wa- 
ter accumulation occurred in patients 
with cancer. This suggests that fac- 
tors other than decreased energy in- 
take may contribute to cancer cachex- 
ia. Since most of the patients were in 
fact in advanced tumor stages, it is 
probable that the tumor metabolism at 
least partly accounted for an increased 
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Patients With 





ai 
D 
E 
Patients With Cancer and E 
Cancer Cachexia Controls S 
(n = 14) (n = 5) (n = 6) E 
Nutritional status 2 
BMI 21.8 + 1.2 15.6 + 2.2t 25.7 + 0.3 B 
TSF, mm 11.4 + 1.7 6.1 + O.7t 13.9 + 2.0 | 
AMC, cm 22.0 + 0.7 19.8 + 0.8} 254+08 20 B> aQ 50 
Serum albumin, g/L 35 + 1 32 + 3¢ 40 + 1 Serum Zinc, pmol/L 
Average daily intake during past month Fig 2.—Serum albumin was correlated to se- 
Energy, kcal 1970 + 120 1840 + 220 2140 + 220 rum zinc level (y = 4.63 + 0.24x; r = .61). 
Protein, g 66 + 4 63 +7 75+6 
Selenium, ug 35 +9 30 + 4 St 11 
Zinc, mg 10 + 1 9 + 0.2 14+ 3 tissue, with a corresponding decrease 
itm ann e registered for 2 d before in blood during tumor progression in 
i + i Senei 
Energy, kcal 1650 + 115 1675 + 235 1770 + 115 tumor bearing animals. ' This patter S 
mareg 0346 68 + 12 7247 is compatible with a redistribution of 
Selenium, ug 31411 277 +6 40 + 10 these ions rather than an overall defi- 
Zinc, mg 9+2 9+2 14+ 3 ciency. Although our patients had ad- 
Blood values after overnight fast vanced cancers, the tumor mass ac- 
ee umol/L = + i = + oe os + a counted for less than 1% of body 
| -Px, mU/ i 4.0 + 0.4 TE. 4.6 + 0.4 . Rie 
ee MU ingaer fein weight, which is far less than for 
Serum zinc, wmol/L 12.6 + 0.5 11.7 + 0.85 14.7 + 0.8 


tumor-bearing animals. For this rea- 
son, it is not likely that plasma sele- 
nium levels are significantly influ- 
enced by tumor burden per se in hu- | 
man cancer. It is more likely that 
subnormal levels of circulating sele- 
nium among our study patients were 
caused by poor dietary habits accom- 
panying alcohol abuse and lower so- 
cioeconomic level, which are well-rec- 
ognized findings in patients with head 
and neck cancers. Thus, we found that 
energy intake was around 200 kcal/d 
lower among the patients with cancer. 
Although this difference was not sta- 
tistically significant compared with 
the control patients, it is possible that 
such a slight difference might be deci- 
sive for the selenium levels in the 
long-term perspective. Another possi- 
bility is that the low selenium concen- 
trations in Scandinavian soils% may 
contribute to an insufficient ability to 
maintain normal levels of selenium in 
blood. 

During normal cellular metabolism, 


* BMI indicates body mass index; TSF, triceps skinfold; AMC, arm muscle circumference; and GSH-Px, glu- 
tathione peroxidase. Values are mean + SEM. 

tP < .01 compared with controls. 

P < .025 compared with controls. 


Plasma Selenium, mol/L 





o 100 


200 
Selenium Intake, „g/d 


Fig 1.— The average intake of selenium during the preceding month was correlated to plasma se- 
lenium level (y = 49.11 + 0.59x; r = .76). 


leukemia.!28223 This is also consistent 


energy expenditure.” Furthermore, in 
previous studies we have also demon- 
strated other energy-requiring pro- 
cesses of the tumor-host metab- 
olism.!?! 

Subnormal serum selenium levels, 
demonstrated in this study, may be 
associated with a more aggressive type 
of tumor disease. This is supported by 
studies on gastrointestinal and pros- 
tatic cancer and also some forms of 


with the results in the present study 
demonstrating significantly decreased 
circulating levels of both selenium and 
zinc among the patients with advanced 
tumor stages and cachexia and, conse- 
quently, in those patients with poor 
clinical outcome. Furthermore, we 
have recently found that there is a 
gradual accumulation of both sele- 
nium and zine in tumor and muscle 
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free oxygen radicals are constantly 
generated. These are extremely toxic. 
However, they are rapidly eliminated 
by a series of metabolic steps, which 
involve certain enzymes such as super- 
oxide dismutase, catalase, and GSH- 
Px. The toxic effect of free oxygen 
radicals has been suggested to have 
carcinogenic properties, and this hy- 
pothesis may be the link between low 
selenium levels and increased cancer 
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morbidity. Selenium is an essential 
part of some varieties of GSH-Px. The 
fact that supplementation of selenium 
seems to be associated with a decrease 
in the mutagenic activity of several 
known carcinogens” and may also be 
enhanced by other well-known agents 
with antimutagenic activity such as 
vitamin E” strengthens the associa- 
tion between free oxygen radicals and 
the mutagenic effect on mammalian 
cells. Selenium supplementation in pa- 
tients with suboptimal levels rapidly 
leads to an increase of selenium in pe- 
ripheral blood. However, a rate-lim- 
iting step seems to be involved in the 
selenium incorporation into GSH-Px, 
where the subnormal levels can persist 
for several months although plasma 
levels have been normalized.” In this 
study, a numerical decrease in GSH- 
Px activities was found in patients 
with cancer and particularly in the 
eachectic subgroup. However, these 
changes did not reach statistical sig- 
nificance. It cannot be ruled out that 
this lack of significance could partly be 
explained by the fact that at least some 
of the cachectic patients were newly 
diagnosed and, therefore, low GSH-Px 
levels had not yet developed. 

A decreased serum albumin concen- 
tration is frequently recognized in can- 
cer cachexia”*® and has often been 
used as an unfavorable prognostic fac- 
tor for cancer treatment.'**! However, 
as previously pointed out for the 
changes in circulating selenium and 
zinc, much of the hypoalbuminemia 
seems to be part of a redistribution. 
We have previously shown that liver 
protein synthesis capacity is increased 
in patients with cancer and tumor- 


bearing animals”? and that albumin 
= synthesis is maintained.” An increas- 


ing plasma volume in cancer dilutes an 
essentially maintained albumin pool. 
This results in a decreased concentra- 
tion of blood albumin. Furthermore, 
tumor tissue may act as a trap con- 
suming albumin and perhaps also zinc, 
possibly for cell growth. In this study, 
the plasma albumin and the anthropo- 
metric findings correlated with circu- 
lating levels of zinc. This is not sur- 
prising since the major part of circu- 
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lating zinc is bound to albumin. 
However, it must be taken into account 
that measurements of only circulating 
zinc as an index of malnutrition and 
catabolism may be unreliable since 
zinc release from muscle tissue might 
disguise a deficient state. Unfortu- 
nately, sensitive indexes of zinc status 
are still lacking. They are needed for a 
better understanding of the precise 
role of zinc in human cancer. 
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Accurate Radiographic Evaluation 
of Mandibular Fractures 


Seth A. Reiner, MD; David L. Schwartz, DMD; Keith F. Clark, MD; N. Robert Markowitz, DMD 


è Proper radiographic evaluation is es- 
sential to confirm the presence and loca- 
tion of a mandibular fracture. The pan- 
oramic view of the mandible is considered 
to be a very accurate technique and has 
been heavily relied on by many clinicians 
as the initial or sole means of diagnosing 
mandibular fractures. Three cases of man- 
dibular fractures are presented in which a 
panoramic view failed to demonstrate 
fractures of the mandible that were obvi- 
ous on plain film radiographs. Diagnosis 
and treatment planning should not be 
based on the information obtained froma 
single roentgenogram such as a pan- 
oramic view. The combination of the man- 
dibular series with the panoramic view 
provides increased diagnostic information 
that should enable accurate diagnosis of 
fractures in all areas of tne mandible. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1083-1085) 


he diagnosis of a fractured mandi- 

ble is most commonly made in the 
emergency room and depends on a de- 
tailed history and physical examina- 
tion in conjunction with a thorough 
radiographic examination. There are 
several radiographic methods avail- 
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able to evaluate the mandible, includ- 
ing plain film roentgenograms, pan- 
oramic tomography (Panorex), and 
computed tomographic scanning. The 
plain film radiographs commonly used 
to evaluate the mandible are the man- 
dibular series that includes two lateral 
oblique views, a posteroanterior view, 
and a fronto-occipital (Towne’s) view. 
These are sometimes supplemented 
with submentovertex, Waters, and 
dental occlusal views. The panoramic 
view is a laminagram that displays the 
mandible in its entirety on one film. 
Computed tomographic scans have 
also been used to diagnose fractures of 
the mandible; however, they are rarely 
indicated as the initial radiographic 
method of choice to evaluate the 
mandible.'? 

The purpose of this presentation is 
to demonstrate that even though pan- 
oramic views are valuable in the eval- 
uation of mandibular trauma, they 
should not be relied on as the sole 
means for diagnosing fractures. Three 
cases of mandibular fractures are pre- 
sented in which a panoramic view 
failed to demonstrate fractures of the 
mandible that were obvious on plain 
film radiographs. 


REPORT OF CASES 


CasE 1.—A 44-year-old white man who 
was involved in a motor vehicle accident 
was brought to the emergency room at the 
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Oklahoma Medical Center, Oklahoma City, 
alert and stable. Physical examination was 
significant for point tenderness over the 
right frontozygomatic suture, the infraor- 
bital rims, and the rightmandibular ramus. 
Significant mobility was present with ma- 
nipulation of the maxilla. The mandible 
was partially edentulous and appeared to be 
intact without lacerations or ecchymosis in 
the floor of the mouth. 

The facial films demonstrated findings 
consistent with bilateral Le Fort II frac- 
tures with a separated maxilla as well as a 
right zygomatic complex fracture and right 
mandibular ramus fracture, which was sag- 
ittally displaced (Fig 1). The panoramic 
view did not show evidence of any mandib- 
ular fractures (Fig 2). 

Surgical management consisted of open 
reduction and internal fixation of the facial 
fractures. The right mandibular fracture 
was visualized during open reduction 
through an intraoral approach and was ob- 
served as an oblique sagittal ramus frac- 
ture extending to the subcondylar region in 
a lateral to medial course. A Champy plate 
was used for fixation on the right mandib- 
ular fracture, and the patient was placed i 
maxillomandibular fixation. | 

CASE 2.—A 39-year-old white man was 
involved in a motor vehicle accident and 
sustained multiple trauma with facial in- 
juries. The patient arrived at the emer- 
gency department at Oklahoma Medical 
Center comatose and nasally intubated. 
Physical examination revealed a stable 
maxilla that was edentulous and a partially 
edentulous mandible that was grossly mo- 
bile with displacement of segments in the 
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Fig 3.—Panoramic view of patient 2 demonstrating comminuted left 


parasymphysis fracture. 
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Fig 5.—Panoramic view of patient 3 without visible fracture. 


left parasymphyseal region between the 
canine and lateral incisor with ecchymosis 
in the floor of the mouth. A palpable step 
defect was evident in the right ascending 
ramus. A bridle (anteroposterior) wire was 
placed to achieve temporary reduction of 
the left parasymphysis fracture. 

Facial radiographs were delayed until 
the patient’s neurological status improved 1 
week later. A facial series demonstrated a 
displaced fracture of the right ascending 
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Fig 2.—Posteroanterior view of patient 1 demonstrating fracture site in 


the right mandibular ramus (arrows). 





Fig 4.—Posteroanterior view of patient 2 demonstrating fracture site in 


the right mandibular ramus (arrow). 


ramus as well as the left parasymphyseal 
fracture, which was evident on the postero- 
anterior view (Fig 3). However, the pan- 
oramic view revealed only the comminuted 
left parasymphyseal fracture and failed to 
demonstrate the ramus fracture (Fig 4). 
The patient successfully underwent open 
reduction and internal fixation of the bilat- 
eral mandibular fractures. 

Case 3.—An 80-year-old white man was 
assaulted and taken to the emergency room 
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Fig 6.—Submentovertex view of patient 3 demonstrating left oblique 
parasymphysis fracture (arrows). 


at the Veterans Administration Hospital in 
Oklahoma City. The patient complained of 
point tenderness in the left temporoman- 
dibular joint area on mastication and hyp- 
esthesia in the right side of the chin and 
lower lip. Physical examination revealed a 
completely edentulous patient without 
floor of mouth ecchymosis or intraoral lac- 
erations. There was no mobility of the 
maxilla or mandible, and no evident step 
deformities were palpable. A facial series 
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revealed a right-sided displaced oblique 
parasymphyseal fracture (Fig 5). A pan- 
oramic view only showed evidence of a left 
subeondylar fracture (Fig 5). The patient 
refused treatment and was released from 
the hospital 


COMMENT 

The accurate diagnosis of a frac- 
tured mandible is made by a combina- 
tion of the history and physical find- 
ings with the appropriate radio- 
graphic imaging. Radiographic eval- 
uation of the fracturec mandible is 
important to confirm the fracture 
site(s) and allow for proper treatment 
planning and management. The pan- 
oramic view of the mandible has been 
relied on heavily by many clinicians as 
the initial or sole mears to diagnose 
mandibular fractures. While the pan- 
oramic roentgenogram is a valuable 
film to evaiuate the mandible for pos- 
sible fractures, it has some limitations 
that can be overcome by the addition of 
multiple piain film projections of the 
mandible. 

Several authors have recently dis- 
cussed the accuracy of the panoramic 
view in cemparison with plain film 
radiograpls.** Chayra et al,’ in a com- 
parison o panoramic and standard 
views of fractured mandibles, reported 
the panoramic view to demonstrate 
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Maxillofac Surg. 1986;44:677-679. 


92% of fractures while the plain film 
mandibular series was correct in only 
66%. They also stated that there were 
no fractures seen in the standard films 
not recognized in the panoramic view. 
They concluded that the panoramic 
radiograph was far superior to plain 
film radiographs and suggested the 
Panorex be used as the principal 
means for the diagnosis of mandibular 
fractures.’ In a review of 272 mandib- 
ular fractures, Moilanen‘ found a di- 
agnostic accuracy rate of 93% using 
Panorex while the mandibular series 
was only 60% accurate. When the two 
methods were combined, he found no 
significant difference in accuracy com- 
pared with a panoramic view alone 
(938% vs 85% ) and concluded that pan- 
oramic radiography alone is sufficient 
for the evaluation of a fractured man- 
dible. 

The panoramic view offers the ad- 
vantage of evaluating the entire man- 
dible on one film, is quick to obtain, and 
also is more cost-efficient compared 
with a series of roentgenograms. This 
view also delineates the relationship of 
the dental roots to the fracture site and 
adjacent structures.°’ 

There are, however, some limita- 
tions and disadvantages of the Pan- 
orex. It requires a patient who is able 
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to sit erect for the examination; it does 
not offer a three-dimensional projec- 
tion; and it may be less diagnostic in 
the dentoalveolar and condylar 
regions.’ Fractures may be obscured 
on a panoramic view if the fragments 
overlap, as illustrated by cases 1 and 2. 
Midline or parasymphyseal fractures 
may be obscured by superimposition of 
underlying structures, such as the ver- 
tebral column, which is demonstrated 
by the third case.” As a function of 
laminagraphic technique, a single 
fracture may be depicted as two frac- 
tures owing to breaks in the lateral and 
medial cortices. 

Each view included in the mandibu- 
lar series is used for its particular ad- 
vantage to evaluate specific sites of the 
mandible. For example, the lateral- 
oblique projections are excellent to 
evaluate the mandibular angle, body, 
and ascending ramus. The Towne and 
posteroanterior views are very useful 
to evaluate the condyles and subcondy- 
lar regions.’ However, distortion, su- 
perimposition of adjacent structures, 
and variances in film exposure may 
limit the accuracy of these plain films. 
Immobility of the neck may limit the 
ability to obtain certain views, such as 
the lateral oblique views.*”° 
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Pharyngoesophageal Dysmotility 


in Globus Sensation 


Janet A. Wilson, FRCS; Anne Pryde, AIMLS; Juan Piris, DPhil; Paul L. Allan, FRCR; 
Cecillia C. A. Macintyre, MSc; Arnold G. D. Maran, MD; Robert C. Heading, MD 


è Ambulatory esophageal pH monitor- 
ing, radiologic examination, endoscopy, 
and manometry were undertaken in 142 
patients with globus. The results demon- 
strate that abnormal gastroesophageal re- 
flux occurred in 23% of patients, implying 
that, while reflux may be responsible for 
globus in some patients, it is not the cause 
of globus sensation in the majority of indi- 
viduals with this symptom. Comparing pa- 
tients with globus and control subjects, 
there were no differences in lower esoph- 
ageal sphincter pressures, esophageal 
body motility, or tonic upper esophageal 
sphincter pressures, but patients with glo- 
bus exhibited higher pharyngeal and upper 
esophageal sphincter after-contraction 
pressures during deglutition. The physio- 
logical significance of this pharyngeal and 
upper esophageal dysmotility is not clear 
and it may be no more than a secondary 
phenomenon. Alternatively, it may contrib- 
ute to the generation of globus, perhaps in 
combination with other physical and psy- 
chological triggers. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115: 1086-1090) 
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lobus sensation, a feeling of some- 
thing in the throat, accounts for 
4% to 10% of laryngology referrals!” 
and is the most common indication for 
endoscopy in otolaryngologic practice 
in the United Kingdom.’ A wide vari- 
ety of organic explanations has been 
proposed.** The most popular in recent 
years has been that globus is an atyp- 
ical manifestation of gastroesoph- 
ageal reflux (GER).’' Previous re- 
ports, all but one uncontrolled, used 
clinical and radiological methods to 
diagnose GER and claimed a preva- 
lence of up to 98% in patients with 
globus.'* Endoscopic studies, how- 
ever, demonstrated esophagitis in no 
more than 12% of cases.*'* Manometric 
studies have also yielded conflicting 
results on the nature of associated 
lower” and upper'*!’ esophageal dys- 
function. The aim of this study was to 
perform a variety of tests of esoph- 
ageal function in a large number of 
patients with globus sensation. The 
study had the approval of the local 
hospitals’ ethical committee and all 
subjects gave informed consent to par- 
ticipation. 


PATIENTS AND METHODS 
Patients 


One hundred forty-two patients, 110 
women and 32 men (mean age, 48 years), 
were studied from 1985 to 1987. All had a 
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principal complaint of globus sensation and 
had been referred to a special ‘globus clinic’ 
for further investigation. 


Investigations 


All patients underwent a videorecorded 
upper gastrointestinal tract series. During 
the initia] part of the study, 90 patients un- 
derwent routine hematologic and biochem- 
ical screen and roentgenogram of sinuses 
and cervical spine. These investigations 
were later discontinued on account of low 
diagnostic yield. Endoscopy with distal 
esophageal and posterior laryngeal biopsy 
was performed in 117 patients. 

Eighty-seven consecutive patients under- 
went assessment of GER by 23-hour ambu- 
latory pH monitoring.” Esophageal acid 
exposure times were compared with those 
of 28 patients with histologically confirmed 
esophagitis and 54 control subjects (34 
asymptomatic volunteers, 20 patients with 
noncardiac chest pain whose gastrointesti- 
nal tract investigations were normal). A 
glass potassium chloride electrode (Radi- 
ometer) was sited 3 cm above the lower 
esophageal sphincter (LES) and linked to a 
digital pH meter (Synectics). Manometry 
was performed using an 8-channel catheter 
(Arndorfer ESM3)' perfused at 0.5 
mL-min~ linked through external trans- 
ducers to a chart recorder. The LES was 
assessed by 3 rapid pull-throughs and a 
station pull-through. Results of pH moni- 
toring were analyzed by the Mann Whitney 
U Test. Peristalsis was then studied during 
a series of 15 5-mL water bolus swallows at 
20-second intervals. Finally, a station pull- 
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through of the upper esophageal sphincter 
(UES) was followed by a further 4 wet 
swallows in the pharyngoesophageal seg- 
ment. Manometric data were analyzed by 
unpaired Student’s t test. 

Later in the study, manometric methods 
were developed to allow for UES asymme- 
try, pharyngeal sensitivity co catheter per- 
fusion and movement, anc the rapid se- 
quence of events on deglutition. An addi- 
tional 48 patients with globus, 28 women 
and 20 men (mean age, 50 years), and 50 
asymptomatic volunteer centrol subjects, 
22 women and 28 men (mean age, 33 years), 
were studied. A 2.8-mm diameter catheter- 
mounted transducer assembly (Gaeltec) 
with six sensors at 60° orientation, three at 
one level, was used as in the previous man- 
ometric protocol. Further study of UES 
tonic pressure was performed in 31 of the 
patients with globus and in all control sub- 
jects with a modified sleeve catheter 
(Dent)? oriented posteriorly in the sphinc- 
ter. Both catheters were linked to a com- 
puterized waveform analysis system 
(GR800, Gaeltec), which samples pressure 
at 32 per second and calculates time inter- 
vals to 0.01 second. Regression analysis of 
data was performed to allow for the age 
difference between the patients and the 
control subjects. 


RESULTS 
Clinical Features and Routine 
Investigation 


The globus sensation, which had 
been present for less then 6 months in 
50% and more than 12 months in 29% 
of patients, was most often median 
(78%) and at the level of the larynx 
(46%). Many patients kad associated 
symptoms, such as postnasal drip 
(46%), alteration in voeal quality 
(41%), heartburn more than monthly 
(34%), and dysphagia (22%). Six per- 
cent of patients reported weight loss. 
All patients tested had a normal com- 
plete blood cell count. Five patients 
had borderline low levels of serum iron 
or folate. Minor degrees of spondylitis 
were present in 50% of patients, but 
prominent cervical osteophytes were 
present in only three petients. Antral 
mucosa! thickening was noted in 15% 
of patients; only two patients had an- 
tral opacification. 


GER 


The videorecorded upper gastro- 
intestinal tract series was normal in 
69% of patients. Thirteen of 142 pa- 
tients had radiological hiatus hernia, 5 


Table 1.—Results of 23-Hour Ambulatory pH Monitoring * 


AET Upright, 


AET Recumbent, AET Total, 


n Median (Range, %) Median (Range, %) Median (Range, %) 


Globus 87 
Asymptomatic volunteers 34 
Chest pain control subjects 20 
Esophagitis 28 





5.4 (0.3-22.5) 
4.4 (0.9-19.6) 
2.3 (0.3-17.9) 
16.5 (2. 1-56.0) 


0.2 (0-27.2) 
0.75 (0- 13.3) 
1.5 (0-12.3) 
12.8 (0-70.5) 


4.2 (0.22-17.3) 
3.9 (0.6- 16.0) 
2.5 (0.4-12.6) 
17.7 (1.6-43.4) 


* AET indicates percentage time intra-esophageal, pH <4. 


Total Time, pH < 4, % 


Asymptomatic Chest Pain 


Globus Esophagitis 


Control Subjects Control Subjects 


(n = 34) (n = 20) 


(n = 28) 


(n = 87) 





Total esophageal acid exposure time. Medians are indicated. 


with peptic ulceration, 5 had reflux, 2 
had peptic ulceration alone, and 9 had 
minor deficiency of the esophageal 
stripping wave during recumbency. 
The remaining findings were minor 
pharyngeal abnormalities, mostly 
prominent venous impressions. 
Distal esophageal biopsy showed 
some degree of inflammation in 20 pa- 


Arch Otolaryngol Head Neck Surg—Vol 115, September 1989 


tients (18%), but this was acute (infil- 
trate of polymorphonuclear leuko- 
cytes) in only 2 patients. In 3 patients 
the infiltrate was focal and thought to 
be of little significance. Five percent of 
patients had epithelial basal cell hy- 
perplasia or elongation of the rete 
pegs. Similarly, mild chronic posterior 
laryngitis was found in 18% of pa- 
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tients and interarytenoid parakerato- 
sis in 8% of patients. 

Results of prolonged pH monitoring 
(Table 1) showed no significant differ- 
ence in upright, recumbent, or total 
percentage time pH less than 4 be- 
tween patients with globus and control 
subjects. All three acid exposure times 
were significantly lower in globus than 
esophagitis patients (P < .00001). 
There was no association of acid expo- 
sure time with age, sex, weight, or cig- 
arette smoking in either patients with 
globus or control subjects. 

More detailed comparison of total 
esophageal acid exposure times 
showed that 23% of patients with glo- 
bus had values greater than the 10% 
upper limit of normal (X + 2SD) for 
our laboratory (Figure). This was not 
reflected in a significant difference on 
Mann Whitney U Test as the globus 
patient group also included 30 patients 
below the first quintile of the control 
distribution. 

Of 73 patients undergoing both pH 
monitoring and esophageal biopsy, 10 
had histological inflammation. Four of 
those who had total acid exposure 
times below 10% included the three 
patients with only a single focus of in- 
flammatory cells. Six of seven patients 
with more generalized inflammation 
also had abnormal results on pH mon- 
itoring, which, therefore, showed good 
correlation with histological findings. 
Of the patients with an abnormal la- 
ryngeal biopsy, evidence of reflux (ab- 
normal total acid exposure time/ 
esophageal biopsy/both) was found in 
only a quarter of them. Half of the pa- 
tients with histological laryngeal 
changes were smokers. 


Manometry: LES and Esophageal 
Body 


The preliminary manometric 
studies in 87 patients with the Arn- 
dorfer catheter showed no significant 
difference between control subjects 
and patients in LES pressure (rapid 
pull-through = 30.0 + 4.5 mm Hg for 
control subjects; 32.6 + 1.4 mm Hg in 
globus patients; X + SEM). Results of 
the later manometric studies in 48 
more patients studied with the Gaeltec 
catheter are given in Table 2. Rapid 
pull-through measurements of LES 
pressure tended to be greater than 


Table 2.—Manometry Results * 


Control Subjects 
(n = 50) 


Gaeltec catheter 
LES RPT 


LES SPT 
Peristaltic amplitude 


UES SPT 
Tonic 


Peak (dry swallow) 


Wet swallow pressures 
Pharyngealt 
UES relaxation} 
UES after contractiont 
Time 
After contractiont 
End of swallow} 


Sleeve catheter 
UES maximum tonic pressure 


Wet swallow pressures 
Pharyngeal¢ 
UES after contraction 





Globus Patients 
(n = 48) 


SEM SEM 


*LES indicates lower esophageal sphincter; RPT, rapid pull-throughs; SPT, station pull-throughs; and UES, 
upper esophageal sphincter. Pressures are measured in millimeters of mercury. 


tP< .01. 
+P < .0001 on regression analysis. 


station pull-through measurements in 
both groups, but there was no signifi- 
cant difference in either parameter 
between patients and control subjects. 
Peristaltic amplitudes and velocities 
in the esophageal body were also sim- 
ilar in patients and control subjects. 


Motility: UES 


There was no significant difference 
in UES tonic pressure recorded with 
the Arndorfer catheter between pa- 
tients (70.4 + 3.5 mm Hg) and control 
subjects (68.9 + 6.0 mm Hg). There 
was a trend to greater UES wet swal- 
low after-contraction pressure in 
patients with globus (126.8 + 5.6) 
than control subjects (107.3 + 8.3; 
0.1>P> .05; Students t test) and 
mean pharyngeal pressure was also 8 
mm Hg greater in patients with glo- 
bus. Upper esophageal sphincter find- 
ings with the Gaeltec and sleeve cath- 
eters are listed in Table 2. There was no 
significant difference with either cath- 
eter in UES tonic pressure between 
patients and control subjects on re- 
gression analysis. Tonic UES pres- 
sures recorded by the sleeve catheter 
were much greater than those of the 
Gaeltec strain gauge assembly due to 
the wide-bore” nature of the sleeve 
and its orientation posteriorly in the 
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UES where sphincter pressure is 
greatest. There was no sex difference 
in any manometrie parameter. 

During wet swallows recorded with 
the Gaeltec catheter, however, pa- 
tients with globus showed signifi- 
cantly greater pharyngeal and UES 
after-contraction pressures and more 
complete UES relaxation than control 
subjects. Times to wet swallow after 
contraction and end of UES swallow 
complex (measured from onset of re- 
laxation) were also significantly re- 
duced in patients with globus on re- 
gression analysis. There was also a 
trend to greater UES peak pressure 
(after dry swallows) in patients with 
globus (0.1 > P > .@5). 

Mean pharyngeal contraction am- 
plitude recorded from a side-hole of 
the sleeve catheter was also signifi- 
cantly greater in patients with globus 
than in control subjects (Table 2). The 
mean wet swallow UES after-contrac- 
tion amplitude was somewhat greater 
in patients with globus, but the differ- 
ence was not significant on regression 
analysis. 


COMMENT 


This study confirms our preliminary 
report” that GER disease is not 
present in the majority of patients 
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with globus and, im most instances, 
therefore, reflux cannot be considered 
responsible for globus sensation. Pre- 
vious reports of a 60% zo 90% inci- 
dence of GER in globus made the 
diagnosis of reflux from radiological 
studies, including acid berium exami- 
nations, now known to have a high 
false-positive diagnostic rate.” We 
have used radiology, ambulatory pH 
monitoring, and endoscopy and biopsy 
to provide an acceptable modern ap- 
proach to the diagnosis of GER. With 
these diagnostic criteria, we found ev- 
idence of reflux in 23% of patients. 

A recent study of 136 patients with 
globus is of interestan that it confirms 
the age, sex, site, associated symp- 
toms, and low diagnostic yield of rou- 
tine investigations found in this 
study.” Despite a high incidence of 
normal distal esophageal biopsy, how- 
ever, Batch” concludes from a variety 
of investigations and an uncontrolled 
therapeutic trial in selected patients, 
that the symptom is reflax related in 
60% of cases. A pH monitoring was 
performed in less than a cuarter of the 
patients and the upper | mits of nor- 
mal described would be regarded by 
some as unacceptably low.”’** The wide 
range of normal pH monitoring values 
obtained from differert reputable 
units, each with mimor cifferences in 
technique, emphasizes the need for 
each laboratory to establish its own 
control values. Batch” also placed 
great reliance on the fact that fluid 
(irrespective of its pH) mfused at 10 
mL/min into the distal esophagus re- 
produced globus sensation. This was 
interpreted as evidence that impaired 
esophageal clearance is causative of 
the globus sensation, but an alterna- 
tive explanation is that globus was 
elicited by the reflex increase in UES 
pressure that follows esophageal 
distention.” 

In this study of consecutive patients 
with globus, total esophegeal acid ex- 
posure time was abnormal in 23%, 
with an 18% incidence o? mild esoph- 
ageal inflammation. The 5% incidence 
of distal esophageal rete peg elonga- 
tion and basal cell hyperplasia is no 
greater than the ineidence reported in 
an apparently normal population.” 
Abnormalities of posterior laryngeal 
biopsy were also reflux related in 25% 


of patients, but associated with ciga- 
rette smoking in 50% of patients. This 
supports our previous findings on caus- 
ative factors in posterior laryngitis.” 
Heartburn, occurring more than 
monthly, was associated with globus in 
34% of the present series. Abolition of 
heartburn by antacid therapy is, how- 
ever, by no means always associated 
with the relief of globus sensation. 
Two uncontrolled trials in globus also 
suggested a strong placebo response to 
antacid therapy, as results were simi- 
lar in refluxers and nonrefluxers.'4 

We do not confirm the findings of 
small studies or anecdotal reports of a 
high incidence of sinusitis, osteophyte 
formation, vitamin deficiency, or lin- 
gual tonsillitis in globus. Minor de- 
grees of cervical spondylitis were com- 
mon (50% ), but are equally prevalent 
in the normal age-matched pop- 
ulation.” 

Our study, to our knowledge, in- 
cludes the most comprehensive mano- 
metric investigation of patients with 
globus to date. An early manometric 
article suggested that UES hyperto- 
nicity was the cause of globus 
sensation,'* but other workers failed to 
confirm this finding'’'**? and the meth- 
ods used would not now be regarded as 
satisfactory. Caldarelli et al” did, how- 
ever, suggest more restricted cricopha- 
ryngeal function in patients with glo- 
bus than in control subjects. We have 
shown by a variety of manometric 
methods that UES-resting pressure is 
not elevated in patients with globus 
compared with control subjects, al- 
though it is possible that UES tonic 
pressure may rise transiently during 
acute stress.** Pressure measurements 
in the UES are dependent on the re- 
cording system used. Thus, tonic sleeve 
pressures were much greater due to 
the diameter of the catheter” and the 
posterior orientation of the sleeve sen- 
sor. We have also failed to confirm 
suggested manometric midesophageal 
dysmotility,'”’’ although 6% of pa- 
tients had radiologic evidence of poor 
progression of the esophageal wave. 

Welin® suggested that radiologic 
slow return of the epiglottis after 
deglutition might have contributed to 
globus-type symptoms in the five pa- 
tients studied. Curtis and Cruess* 
identified a similar abnormality in 
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only two patients with globus. Hannig 
et al” have suggested that high-speed 
cineradiography can detect abnormal 
pharyngeal motility in patients with 
globus. Our results indicate that swal- 
low duration is reduced in patients 
with globus who also generate higher 
pharyngeal and UES after-contraction 
pressures than contro! subjects. The 
apparently greater UES relaxation in 
patients with globus than in control 
subjects may be an artifact caused by 
greater upward displacement of the 
catheter on swallowing in the former.” 
The observed pharyngoesophageal 
dysmotility must also be interpreted 
with caution. 

Although statistically significant 
differences in UES after-contraction 
pressures between patients with glo- 
bus and control subjects were demon- 
strated only with the strain gauge as- 
sembly, the results obtained with the 
sleeve catheter point in the same di- 
rection, and the nature of the sleeve 
system is such that greater damping of 
the record of rapidly ehanging pres- 
sures is to be expected.” Thus, for 
events occurring at this frequency, 
there is every reason to accept the 
strain gauge assembly as providing a 
more reliable record of the real pres- 
sure changes. We believe, therefore, 
that the observation of a statistically 
significant difference in UES after- 
contraction pressure is valid, but it 
does not follow that the abnormal 
pharyngeal after contractions are clin- 
ically significant or are the cause of 
globus sensation. The abnormal swal- 
low patterns observed may be simply a 
secondary phenomenon in patients 
making forceful attempts to swallow 
past the ‘lump, particularly in view 
of the wide range of local and distal 
abnormalities that have long been as- 
sociated with globus. Nonetheless, the 
abnormalities are present in the area 
where the globus symptom occurs and 
it is possible that pharyngoesophageal 
dysmotility contributes to the genera- 
tion of globus, probably not as an iso- 
lated causative factor, but perhaps in 
association with other factors. These 
may be physical stimuli, such as re- 
flux, or postnasal drip or may be psy- 
chological factors such as those that 
we have previously demonstrated in 
female patients with globus. Female, 
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but not male, patients with globus 
have introverted personalities.“ Fe- 
male patients with globus do not show 
hysteroid traits, but they have an in- 
creased incidence of occult psychiatric 
morbidity compared with ear, nose, 
and throat control subjects, and show 
increased levels of depression, anxiety, 
and somatic concern when tested by 
the Crown Crisp Experiential Index.” 
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Surgical Management of Nasopharyngeal 


Angiofibroma Involving the Cavernous Sinus 


Lanny G. Close, MD; Steven D. Schaefer, MD; Bruce E. Mickey, MD; Scott C. Manning, MD 


è involvement of the cavernous sinus 
by juvenile nasopharyngeal angiofibroma 
represents a therapeutic challenge. We 
present our experience over the past 5 
years with thessurgical management of six 
cases of juvenile nasopharyngeal angiofi- 
broma involving this site. Three of six pa- 
tients had involvement of the medial as- 
pect of thecavernous sinus and tumor was 
removed using a midline extracranial ap- 
proach. Of three remaining patients, two 
had invasion of the media and inferior 
margin of the cavernous sinus and one 
represented a recurrent lesion. The tumor 
in these threecases was resected using a 
combined frontotemporal and lateral in- 
fratemporal fessa approach. An extracra- 
nial recumence occurred ir one patient, 
and the remaining five patients have had 
no evidence of recurrent disease 12 to 71 
months following surgery. Morbidity has 
been limited ‘o trismus, facial hypesthe- 
sia, and serous otitis media 

(Arch Otolaryngol Head Neck Surg. 
1989; 115-9091-1095) 


uvenile nasopharyngeal angiofi- 

bromas (JNAs) are rare, histolog- 
ically bemign, locally expansile tumors 
of the nasopharynx found primarily in 
adolescent males. These tumors are 
thought to arise at the site of the junc- 
tion of the membranous viscerocra- 
nium (palatine, vomer, and pterygoid) 
and the cartilaginous n2urocranium 
(sphenoid).'* Prior to the use of high- 
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resolution, contrast-enhanced com- 
puted tomography (CT), unrecognized 
extensions of JNA resulted in a high 
incidence of incomplete resection as 
well as significant treatment-related 
morbidity and mortality.’ Likewise, 
the incidence of intracranial extension 
of disease has only recently been ap- 
preciated and has been described in 
20% to 36% of cases reported since 
1970.75 

The clinical presentation of the pa- 
tient with JNA normally includes per- 
sistent nasal obstruction and recur- 
rent, often severe, epistaxis.'* Intra- 
cranial involvement can be present 
without any additional clinical symp- 
toms, although Jafek et al’ reported 
proptosis in 20% and cranial neuropa- 
thy in 33% of 15 patients with JNA in- 
volving the middle cranial fossa. The 
most common sites of intracranial ex- 
tension from JNA include the middle 
cranial fossa, the pituitary fossa, and 
the anterior cranial fossa. Invasion of 
the cavernous sinus is considered un- 
usual, but can occur when the tumor 
involves any of these three sites.” 

The treatment of choice for angiofi- 
bromas, especially when extracranial, 
is surgical excision.'* Simple observa- 
tion is no longer acceptable, especially 
since no case of spontaneous regres- 
sion of tumor has ever been docu- 
mented in the English-language 
literature. Additional options for 
treatment include radiation therapy 
and chemotherapy, although neither is 
without potential risk to the young 
patient.*’ 

Experience with the surgical treat- 
ment of intracranial angiofibromas, 
especially those invading the cavern- 
ous sinus, is limited. Advocates of 
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incomplete resection or nonsurgical 
treatment consider complete surgical 
resection of tumor in this site to be ex- 
cessively dangerous? We present 
herein our experience with the surgi- 
cal resection of JNA involving the cav- 
ernous sinus in six consecutive pa- 
tients. 


PATIENTS AND METHODS 


In the 5-year period from March 1983 to 
February 1988, 17 patients with JNA were 
treated surgically at the University of 
Texas Southwestern Medical Center, Dal- 
las. All patients were evaluated preopera- 
tively by high-resolution CT with contrast 
enhancement. In 6 cases (35% ), CT findings 
led to the presumptive diagnosis of JNA 
with cavernous sinus involvement. Angiog- 
raphy was used in all six cases to further 
define the intracranial extent of tumor, de- 
lineate the predominant blood supply, and 
embolize the external carotid feeders. Tu- 
mors were staged according to a classifica- 
tion system modified from that described by 
Fisch? (Table 1). 


RESULTS 


All six patients with JNA involving 
the cavernous sinus were male, rang- 
ing in age from 12 to 16 years (mean, 14 
years) (Table 2). All patients presented 
with epistaxis and nasal obstruction; 
two (patients 5 and 6) had unilateral 
facial swelling, and one (patient 5) had 
an ipsilateral proptosis and sixth 
nerve palsy. The extracranial and in- 
tracranial sites of involvement, as de- 
termined by contrast-enhanced CT 
and arteriogram, are shown in Table 2. 
The tumors in patients 5 and 6 were 
classified as 3b because of involvement 
of the medial and inferior aspects of 
the cavernous sinus as well as destruc- 
tion of the floor of the middle cranial 
fossa. The tumors in the remainder of 


1091 


the patients were classified as 3a, since 
only the medial aspect of the cavern- 
ous sinus was encroached on and the 
middle cranial fossa floor was intact 
(although it was thinned in patient 3). 

The treatment in all cases was sur- 
gical. Patients 1 through 3 underwent 
resection of tumor via a midline, ex- 
tracranial technique using the 
transpalatal and midface degloving 
approaches** (Table 2). Morbidity in 
these three patients was minimal and 
limited to the need for a root canal of 
an upper incisor in patient 3, presum- 
ably because of a vascular compromise 
of that tooth. Patient 4 with a recur- 
rent type 3a tumor and patients 5 and 
6 with type 3b tumors underwent re- 
section of tumor by a combined fron- 
totemporal and lateral infratemporal 
approach as previously described.’ 
These three patients experienced mild 
but persistent hypesthesia of V2 and 
V3, and all have had an ipsilateral se- 
rous otitis media treated by myringot- 
omy and placement of a longer-term 
ventilation tube. All three patients 
have experienced trismus, which has 
responded to aggressive physical ther- 
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apy. Patient 5 had a worsening of his 
preoperative sixth nerve palsy that 
has subsequently resolved. 

The patients have been followed up 
10 to 71 months (average, 40 months) 
and all but one have remained free of 
disease as judged by quarterly physi- 
cal examination and biannual CT scan 
(Table 2). Patient 3 recently under- 
went a transpalatal resection of a re- 
current extracranial angiofibroma de- 
tected by a CT scan 9 months following 
his primary surgery. 

REPORT OF CASES 


CASE 1.—A 16-year-old boy was referred 
for a 1-year history of nasal obstruction as- 
sociated with one episode of epistaxis. A CT 
scan confirmed a large nasopharyngeal 
mass invading the sphenoid sinus and en- 
croaching on the posterior and medial as- 
pect of the left cavernous sinus (Fig 1). An 
arteriogram showed feeding vessels from 
the left internal carotid artery (ICA) that 
was displaced laterally (Fig 2). A tempo- 
rary balloon occlusion of the left ICA con- 
firmed good collateral blood flow, and the 
tumor was resected by a combined 
transpalatal, facial degloving approach. 
Brisk bleeding from the venous plexus of 
the left cavernous sinus ensued, but was 
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controlled with gentle pressure applied 
over a gelatin sponge (Gelfoam) reinforced 
with moistened cottonoids. Gauze packing 
was left in the sphenoid sinus and was re- 
moved 2 days later under general anesthe- 
sia. No further bleeding was noted, but a 
defect of the periosteum of the medial wall 
of the left cavernous sinus was noted. No 
cerebrospinal fluid leak was found and no 
attempt was made to repair the defect. The 
patient has no evidence of recurrent tumor 
12 months following surgery. 

CASE 6.—A 14-year-old boy was referred 
for a 16-month history of right-sided nasal 
obstruction and multiple episodes of right- 
sided epistaxis. A CT scan showed a large 
vascular mass filling the right side of the 
nasopharynx and invading the right orbital 
apex as well as the medial and inferior as- 
pects of the right cavernous sinus (Fig 3). 
An arteriogram showed slight lateral and 
superior displacement of the right ICA. The 
tumor was resected via a combined fronto- 
temporal and lateral infratemporal fossa 
approach.’ The tumor, which was entirely 
extradural, was bluntly dissected from the 
inferior aspect of the cavernous sinus and 
orbital apex. Brisk venous bleeding was 
controlled with a gelatin sponge and gentle 
tamponade. The patient has been followed 
up for 3% years since surgery, with no clin- 
ical or roentgenographic evidence of recur- 
rent tumor. His only morbidity consists of 
mild restriction of mandibular excursion, a 
mild facial hypesthesia, and a unilateral 
serous otitis media. 


COMMENT 


1 Nasopharynx and nasal cavity, no bone destruction The cavernous sinus is a small 
2 Nasopharynx, nasal cavity, pterygomaxillary fossa, the maxillary, ethmoid, and 

sphenoid sinuses with bone destruction VOnoug pace: enclosed by leaves of 
3a Nasopharynx, nasal cavity, sphenoid sinus, medial cavernous sinus, + dura and periosteum and located on 

infratemporal fossa, + orbit apt either side of the sella turcica, lying 
3b Nasopharynx, nasal cavity, medial and inferior cavernous sinus, floor middle ~ 3 

cranial fossa, infratemporal fossa, orbit J ust medial to the temporal lobes. Con- 
4 Nasopharynx, nasal cavity, massive invasion cavernous sinus, optic chiasm, tained in the space isa plexus of veins 


rather than one large venous space as 
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Age, y PMF ITF Sphenoid Orbit Feeders ment Sinus Fossa Type Approach Loss, mL mo Status 
2/13 + + + + + Lateral Medial Intact 3a Midline 600 41 NED 
3/12 + - + + + Lateral, 9 mo Medial Thinned 3a Midline 800 10 Extracranial 
recurrence 
4/12 + — + =i + Lateral Medial Intact 3a Combined 1000 63 NED 
Recurrent 
5/15 + + + + + Lateral Medial Destroyed 3b Combined, 750 71 NED 
Superior inferior 
6/14 + + + + + Lateral Medial and Destroyed 3b Combined 1200 
and superior inferior 





* PMF indicates pterygomaxillary fossa; ITF, infratemporal fossa; ICA, internal carotid artery; NED, no evidence of disease; plus sign, site involved; and minus sign, 
site not involved. 
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Fig 1.—Case 1. Left, Preoperative enhanced computed tomography, axial view, showing tumor 
filling the left sphenoid sinus. Right, Preoperative enhanced computed tomography, coronal view, 


showing destruction of the left lateral wall of the sphenoid sinus. 





Fig 3.—Case 6. Left, Preoperetive enhanced computed tomography, axial view, showing tumor 
filling the sphenoid sinus and invading the right cavernous sinus and orbital apex. Right, Preop- 
erative enhanced computed tomography, coronal view, showing involvement by tumor of the 
sphenoid sinus, Cavernous sinus, and infratemporal fossa. 


once thought.” The third, fourth, and 
the ophthalmic divisions of the fifth 
cranial nerves run in the walls of the 
sinus, while the sixth cranial nerve and 
the ICA pass through the center of this 
space. 

Tumors invading the cavernous si- 
nus have generally been considered 
inoperable because of the high likeli- 
hood of bleeding from the cavernous 
venous plexus or potential injury to 
the ICA or one of the cranial nerves 
listed above.” In addition, surgical de- 
fects in the dura surrounding the cav- 
ernous sinus can be difficult to repair, 
leading to the pessibility of an uncon- 
trollable cerebrospinal fluid leak.’ 
Based largely on these concerns, most 
surgeons addressing the treatment of 
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intracranial angiofibromas have advo- 
cated either nonsurgical treatment or 
incomplete resection of tumor involv- 
ing this structure.” Jafek et al, for 
example, recommend resection of any 
tumor in the lateral aspect of the mid- 
dle cranial fossa, transecting and leav- 
ing behind any residual medial exten- 
sion of tumor. Likewise, subtotal re- 
moval of angiofibromas invading the 
cavernous sinus is advocated by Fisch,’ 
who used this treatment in four pa- 
tients who presented with type 4 JNA 
(Table 1), so classified because of mas- 
sive invasion of the cavernous sinus, a 
clinical entity that we have not yet 
seen or treated. Jafek et al’ describe 
treating residual tumor in the cavern- 
ous sinus with radiotherapy with some 
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Fig 2.—Case 1. Preoperative arteriogram 
showing lateral displacement of the left internal 
carotid artery. 


success, while English et al"! have re- 
ported four cases of incomplete extra- 
cranial resection of intracranial an- 
giofibromas with angiographic evi- 
dence of regression of residual tumor. 

Nonsurgical treatment of intracra- 
nial angiofibromas includes radiation 
therapy and chemotherapy. Economou 
et al’ recently reported the results of 
treatment of 83 patients with JNA 
treated at UCLA Medical Center, Los 
Angeles, Calif. Thirteen of the patients 
had tumor that extended intracrani- 
ally and were treated with megavolt- 
age irradiation (8600 cGy) as the pri- 
mary modality. Economou and co- 
workers found that tumor regression 
took up to 3 years to become radio- 
graphically evident, and reported 
treatment failures in 3 (23%) of 13 pa- 
tients, which they presumed to be 
because of inadequate dosage.” The 
largest series of patients with JNA 
treated with primary irradiation has 
been reported from the Princess Mar- 
garet Hospital in Toronto, Canada.‘ A 
control rate of 80% was cited using 
initial irradiation doses of 3000 to 3500 
cGy. It should be noted, however, that 
they’ reported the development of a 
malignant tumor of the head and neck 
in 2 of 55 patients. One patient had a 
thyroid carcinoma 14 years after 
treatment and the other a basal cell 
carcinoma 7 years following irradia- 
tion. Radiation therapy for intracra- 
nial tumors is also knewn to induce 
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sarcomas, cause temporal lobe necro- 
sis, and produce cranial nerve palsies.'” 
These potential dangers of irradiation 
cannot be ignored in a group of young 
patients such as those with JNA. 

The results of chemotherapy as 
treatment for five patients with large 
JNAs involving intracranial or orbital 
sites have been reported by Goepfert et 
al.’ Objective regression of tumors oc- 
curred in all five patients within 1 to 2 
months of the onset of chemotherapy. 
Toxic side effects included myelosup- 
pression, but no irreversible complica- 
tions and no delayed sequelae were 
reported.’ ! 

The experience as reported in the 
literature for complete resection of 
JNA involving the cavernous sinus is 
limited. Fisch’ reported total resection 
of two intracranial angiofibromas, 
both lateral to the cavernous sinus, 
with no evidence of recurrent tumor 2 
and 4 years following surgery. In con- 
trast, Fisch? reported subtotal removal 
of four intracranial angiofibromas 
with massive invasion of the cavernous 
sinus. No growth of residual tumor 
was noted in two of these patients, and 
one underwent a craniotomy for radi- 
cal removal of residual tumor with a 
subsequent total ophthalmoplegia. 
The fourth patient was treated with 
irradiation resulting in arrest of fur- 
ther tumor growth.’ It should be em- 
phasized, once again, that we have not 
seen or treated a case of JNA with 
massive cavernous sinus involvement 
(type 4). 

Our approach to the patient with 
JNA involving the cavernous sinus is 
initially the same as that for any 
patient with a nasopharyngeal mass 
thought to be JNA. After a thorough 
medical history and physical examina- 
tion, a contrast-enhanced CT is ob- 
tained. As noted by others, we also 
consider the appearance of a nasopha- 
ryngeal angiofibroma by contrast-en- 
hanced CT scan to be virtually diag- 
nostic, obviating the need for a tissue 
biopsy. In addition, coronal and axial 
views provide great accuracy of tumor 
size and involvement of vital struc- 
tures, allowing classification of the tu- 
mor (Table i) and formulation of a 
treatment plan. Angiography is like- 
wise routinely performed in all cases of 
JNA. All six of our cases of JNA with 
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cavernous sinus involvement had feed- 
ers demonstrated from the ICA, a fea- 
ture noted by Jafek et al’ in 938% of 
JNA cases with intracranial extension. 
Embolization of external carotid feed- 
ers is carried out at the time of an- 
giography, preferably within 2 to 3 
days of surgery, to result in a maxi- 
mum reduction of intraoperative 
bleeding without development of new 
collateral flow. In the last 2 years, we 
have routinely performed balloon oc- 
clusion of the ipsilateral ICA in cases 
of JNA with cavernous sinus exten- 
sion. This technique, as described by 
Fisch? and Sekhar and Moller," is per- 
formed to determine the potential 
morbidity associated with sacrifice of 
the vessel and includes occlusion of the 
ICA for approximately 50 minutes; 
during that time the patient is care- 
fully followed up by electroencephalo- 
graphic monitoring and frequent neu- 
rological evaluation. A hemiparesis, 
resolving within 30 minutes, occurred 
during this procedure in patient 3 and 
represents the only morbidity of this 
study in our patients. 

The classification system outlined in 
Table 1 and modified from that de- 
scribed by Fisch? was used to stage our 
patients. This modification reflects our 
experience with the last 17 patients 
treated, and addresses specifically the 
nature of involvement of the cavernous 
sinus in the six patients presented. 
Unlike Fisch,’ we have not observed a 
tumor invading the infratemporal fos- 
sa, orbit, and parasellar region while 
remaining lateral to the cavernous 
sinus. In contrast, the tumors in all six 
of our cases impinged on or invaded the 
cavernous sinus from its medial or in- 
feromedial margin. Based on that ex- 
perience, and the distinct surgical ap- 
proach we have used to manage these 
tumors, our classification system was 
modified to include types 3a and 3b 
(Table 1). 

We have used two different opera- 
tive approaches to JNA involving the 
cavernous sinus, depending on the ex- 
tent of tumor involvement. Tumors 
staged 3a, involving only the medial 
aspect of the cavernous sinus, are re- 
moved via a transpalatal and midface 
degloving technique. The transpalatal 
route to the nasopharynx is a com- 
monly used approach for extracranial 
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JNA, and affords excellent exposure to 
the inferior and medial margins of the 
tumor. Identification of the anterior 
and lateral extent of tumor is provided 
by the midface degloving technique.’ 
Critics of this inferior approach for 
JNA involving the intracranial space 
cite early references to operative mor- 
talities resulting from uncontrolled 
hemorrhage.’ The excellent definition 
of tumor boundaries and detection of 
involvement of vital structures pro- 
vided by preoperative CT and angiog- 
raphy, however, has reduced the risk of 
such an event. Furthermore, the addi- 
tion of acraniotomy in stage 3a tumors 
is not likely to afford an improved vi- 
sualization of the medial wall of the 
cavernous sinus, a site of involvement 
in all these tumors. Our experience 
with this approach for the three cases 
reported is much like that cited by 
Jones et al.* Using an extracranial ap- 
proach to tumors invading intracrani- 
ally, they found that almost all tumors 
were extradural; and, when ap- 
proached from below, could be safely 
dissected free from any dural 
attachments.‘ 

We have employed the combined 
frontotemporal and lateral infratem- 
poral fossa approach for type 3b an- 
giofibromas and for the one case of re- 
current type 3a tumor. This technique 
has been previously reported, and pro- 
vides excellent visualization of both 
the intradural and extradural aspects 
of the anterolateral and inferolateral 
margins of the cavernous sinus.”!? We 
prefer this approach because it allows 
simultaneous access to both the intra- 
cranial and extracranial aspects of 
these tumors through a single-stage 
procedure that is technically straight- 
forward. 

Even though this group of patients 
with JNA involving the cavernous si- 
nus is relatively small, the results of 
surgical resection in this series com- 
pare favorably with those of other se- 
ries of patients treated for JNA, both 
extracranial and intracranial. The re- 
currence rate in our series of 17% (1/ 
6), for example, compares favorably 
with that of 20% to 24% reported for 
extracranial JNA treated surgically.*° 
A longer follow-up of our patients may 
alter this recurrence rate, although 
Jafek et al’ have reported that clinical 
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evidence of recurrence following sub- 
total resection of extracranial JNA 
usually occurs within 6 menths.} In the 
series reported by Economou et al,’ the 
time from primary resection to identi- 
fication of recurrence in 40 patients 
with extracranial JNA treated surgi- 
cally ranged from 6 to 36 months, with 
a mean of 17 months.’ Four of our pa- 
tients have been followed up more than 
3 years, and two, 1 year or less (Table 
2). Hopefully, the utilization of a bian- 
nual CT sean in the follow-up of our six 
cases of JNA involving the cavernous 
sinus will lead to early identification 
and ease of treatment of any recur- 
rence, as occurred in patient 3. 

A comparison of the results in our 
series with those reported for surgical 
treatment of intracranial JNA is also 
favorable. Jafek et al’ reported 15 
cases of intracranial JNA; 4 under- 
went surgical treatment (an average of 
two procedures each) and 11 under- 
went surgery plus radiation therapy. 
All cases were followed up a minimum 
of 3 years, and 9 (60% ) of 15 had no ev- 
idence of recurrent disease.’ In the se- 
ries reported by Jones et al,’ 6 (50% ) of 
12 patients treated surgically for JNA 
with intracranial involvement were 
free of disease, with 4 of the 6 patients 
with recurrent disease requiring fur- 
ther treatment. 

Potential problems associated with 
resection of tumors involving the cav- 
ernous sinus include uncontrollable 
hemorrhage, cranial nerve injury, and 
persistent cerebrospinal fluid leakage. 
Bleeding can occur due to injury to the 
ICA, division of ICA vessels feeding 
the tumor, and entrance into the 
venous plexus of the cavernous sinus. 
As noted by Sekhar and Moller,’® a 
plane normally exists between the cav- 
ernous ICA and tumor in this area. 
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Gentle dissection through this plane 
aided by the use of bipolar forceps 
normally allows dissection of tumor 
without ICA injury." All patients with 
JNA and cavernous sinus involvement, 
however, should be evaluated preoper- 
atively with balloon occlusion of the 
ipsilateral ICA and should be prepared 
for the possibility of ligation or bypass 
of this vessel.*!° Bleeding from ICA 
feeders can be momentarily dramatic, 
but uniformly responds to tamponade 
in both our experience and the experi- 
ence of Jafek et al.» The most trouble- 
some bleeding following resection of 
JNA in this area results from injury to 
the venous plexus of the cavernous 
sinus.” Control can be achieved, how- 
ever, by the application of a gelatin 
sponge and gentle pressure over a 
cottonoid.*”® More significant bleeding 
from this plexus occurred in patient 1 
(Table 2), and required additional 
packing in the sphenoid sinus that was 
removed under general anesthesia 48 
hours after surgery with no further 
hemorrhage. 

The most frequently injured cranial 
nerve in surgery of the cavernous sinus 
is the abducens (cranial nerve VI). 
This nerve is particularly vulnerable 
to injury because of its variable posi- 
tion when displaced by tumors, and an 
ophthalmoplegia frequently results 
from extensive dissection. Fortu- 
nately, complete functional recovery 
usually occurs within 12 months of 
surgery, as was noted in patient 5. 
Hypesthesia in the distribution of V2, 
and often V3, has occurred in patients 
4, 5, and 6 following tumor resection 
via the combined frontotemporal and 
lateral infratemporal fossa approach. 
This has been mild and has not been of 
concern to any of these patients. 

A persistent dural defect and result- 
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ant cerebrospinal fluid leak are poten- 
tial hazards of surgery in the cavern- 
ous sinus area. Fortunately, angiofi- 
bromas rarely invade the dura. In fact, 
only one case of dural penetration was 
reported in 84 cases of intracranial 
JNA reviewed by Jones et al.‘ In that 
case, the tumor penetrated the dura in 
the lateral aspect of the middle cranial 
fossa did not invade brain, and was 
easily resected with adequate repair of 
the dural defect.’ In our cases, the du- 
ra, if it has been opened or resected, is 
closed or grafted in as watertight a 
fashion as possible.’ In addition, when 
using the combined frontotemporal 
and lateral infratemporal fossa ap- 
proach, the posterior half of the vas- 
cularized temporalis muscle is folded 
into the infratemporal fossa to help 
isolate the epidural space. When tu- 
mor penetrates the dura in the area of 
the sphenoid sinus medial to the cav- 
ernous sinus, Sekhar and Moller” ad- 
vocate subtotal tumor removal, occlu- 


sion of the defect with vascularized — 


tissue, and removal of the cavernous 
sinus portion of tumor via craniotomy 
4 weeks later. In our experience, JNA 
involving the cavernous sinus (both 
types 3a and 3b) has not invaded the 
dura. 

The results of surgical resection in 
these six cases of JNA involving the 
cavernous sinus have been satisfactory 
in terms of both tumor control and op- 
erative morbidity. It should be empha- 
sized, however, that only four of our six 
patients have been followed up more 
than 3 years, and that we have not yet 
treated a case of JNA with massive 
cavernous sinus invasion. Given those 


reservations, we would recommend X ey 
surgical resection of types 3a and 3b 


JNA as a relatively safe and effectiv 
modality of treatment. 
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Mucosal Melanoma of the Head and Neck 


David J. Hoyt, MD; Thomas Jordan, MD; Samuel R. Fisher, MD 


@ From 1972 to 1988, 15 patients pre- 
sented to the Duke University Melanoma 
Clinic, Durham, NC, with malignant mela- 
noma of the mucus membranes of the up- 
per aerodigestive tract. Eleven patients 
had a nasopharyngeal origin of their mela- 
noma, while 4 patients had oropharyngeal 
lesions. The average age of the patients 
was 58.4 years. Median survival for the 
patients was 1.8 years, with a 5-year sur- 
vival of approximately 10%. Survival was 
found to be independent of sex, tumor 
site, and extent of disease at presenta- 
tion. Recurrence occurred in 80% of the 
patients and the median time to recur- 
rence was 10 months. The median survival 
following recurrence was 13 months and 
was independent of the site of recurrence. 
Mucosal melanoma of the head and neck 
continues to result in a poor prognosis in 
spite of aggressive treatment. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1096-1099) 


Py “snocviee have been docu- 
mented in the mucosa of the 
nasopharynx’ and oropharynx’ of nor- 
mal individuals. Although these cells 
are present on the mucous membranes 
in far fewer numbers than on the 
cutaneous surfaces of the head and 
neck,’ they still have the ability to un- 
dergo malignant transformation. Al- 
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though approximately 17% of all mel- 
anomas originate in the head and 
neck,’ only approximately 8% of these 
arise from the mucosa of the upper 
aerodigestive tract.‘ 

Although mucosal melanoma of the 
head and neck is a rare disease, it is an 
aggressive tumor with a poor survival. 
While 5-year survival rates of 55% 
have been reported for melanoma of 
the cutaneous surfaces of the head and 
neck,’ mucosal melanomas have a 5- 
year survival rate closer to 20% .°* Re- 
ports of the development of recurrent 
disease many years following resec- 
tion of a primary lesion have caused 
some authors to believe that there is a 
never ceasing death risk associated 
with this disease, and that mucosal 
melanoma should not be viewed as a 
curable disease.’ 

Many independent prognostic vari- 
ables have been determined to affect 
survival in patients with cutaneous 
melanoma. Analyzing each patient 
with respect to these variables has led 
to a more standardized and rational 
treatment approach to these patients, 
and may have contributed to increased 
patient survival and quality of life. 

This study evaluates the population 
characteristics of patients with mu- 
cosal melanoma and determines the 
effect of these characteristics on sur- 
vival, in the hope that more efficacious 
therapy may be applied. 


PATIENTS AND METHODS 


From 1972 to 1988, 892 patients presented 
to the Duke University Melanoma Clinic, 
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Durham, NC, with malignant melanoma of 
the head and neck. Of these, 15 patients 
(1.7%) had melanoma originating in the 
mucous membranes of the upper aerodiges- 
tive tract. The medical records of each of 
these patients were reviewed. Survival 
curves were performed using the Kaplan- 
Meier’s method of analysis and groups of 
patients were compared using the Cox- 
Mantel test. 


RESULTS 


Of 15 patients with mucosal mela- 
noma of the upper aerodigestive tract, 
8 were men and 7 were women. Four- 
teen of the patients were white and 
1 was black. Their age ranged from 44 
to 72 years (Fig 1), with a median age 
of 61 years. Eleven patients had a naso- 
pharyngeal origin of their melanoma, 
while 4 had an oropharyngeal origin of 
their tumor. 

On presentation, 9 patients had local 
disease, 5 had regional disease, and 1 
had evidence of distant disease. Pre- 
senting symptoms were recorded in 14 
of 15 patients and are listed in Table 1. 
For those with nasopharyngeal tu- 
mors, epistaxis was the most common 
presenting symptom, while those with 
oropharyngeal tumors presented most 
commonly with neck masses. These 
initial symptoms were noted by the 
patients for an average of 8.5 weeks 
before seeking medical attention. 

Patients were treated with surgery, 
immunotherapy, chemotherapy, and 
radiation therapy. All were treated 
with more than one form of therapy 
and many received all four forms of 
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Fig 1.—Age distribution of patients with mucosal melanomas. 
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Fig 3.—Time to recurrence for mucosal melanoma. 


treatment during the course of their 
disease (Table 2). 

The median survival fcr all patients 
with mucosal melanoma was 1.8 years 
(Fig 2). No statistical difference in 
survival was noted for patients based 
on sex or tumor site (Table 3). No dif- 
ference in survival was noted for those 
patients who presented with local dis- 
ease compared with those who pre- 
sented with regioral disease 
(P = 808). Since only one patient pre- 
sented with distant disease, this group 
could not be compared wth the others 
using the Cox-Mantel test. 

After an initial disease-free inter- 
val, 12 of 15 patients developed recur- 
rent disease (2 patients are free of dis- 
ease | and 2 years after initial resec- 
tion, and 1 patient who presented with 
distant disease never had a disease- 
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Fig 2.—Survival of patients with mucosal melanoma. 
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free interval). The median time to de- 
velopment of recurrence was 10 
months (Fig 3). Disease initially re- 
curred locally in 3 patients, regionally 
in 4 patients, and distantly in 5 pa- 
tients. Eventually, 7 had local recur- 
rence, 6 had regional recurrence, and 9 
had distant recurrences (Table 4). Of 
those with distant recurrences, the 
most common sites of recurrence were 
the lung (67%) and the liver (67%) 
(Table 3). Median survival following 
recurrence was 13 months (Fig 4). 
Those who had local recurrences had a 
median survival following recurrence 
of 0.7 years compared with 1.1 years 
for those with regional recurrences 
and 1.3 years for those with distant 
recurrences. Survival following recur- 
rence was not statistically different for 
those with distant recurrences com- 
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Fig 4— Survival after recurrence of mucosal melanoma. 
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pared with regional (0.435) or local 
(0.538) recurrences nor was it signifi- 
cantly different for those with regional 
recurrences compared with those with 
local recurrences (P = .834). 


COMMENT 


Malignant melanoma of the mucous 
membranes of the head and neck is an 
infrequently encountered disease. 
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Surgery (N = 15) 
Local resection 
Radical neck dissection 
Excision of recurrent disease 
Excision of lymph nodes 
Immunotherapy (N = 11) 
Chemotherapy (N = 9) 
Unresectable local disease 
Distant metastases 
Radiation therapy (N = 8) 
Local control 
Distant metastases 
Both 


Most series previously reported in the 
literature have examined small popu- 
lations of patients whose data were 
collected over many years. Because of 
the small population size and because 
of the variability of treatment over the 
years, most of these series have not 
been statistically analyzed. As a re- 
sult, little new information has been 
generated about this disease. 

Although our series is as small as 
many that have been previously re- 
ported, most cases have been collected 
over the past 10 years and a relatively 
constant treatment regimen has been 
employed. Local disease has been sur- 
gically resected as completely as pos- 
sible. If there is no evidence of distant 
disease, immunotherapy has been of- 
fered. If the local tumor was extensive 
or if it was not completely resectable, 
then surgery was supplemented with 
local radiation therapy. Radical neck 
dissections were performed only if 
clinical evidence of nodal involvement 
was present. Local recurrences were 
treated with a combination of surgery 
and radiation therapy. Chemotherapy 
was employed to treat distant or wide- 
spread disease and radiation was used 
for palliation of metastases. 

Our patient population is similar to 
those reported in other series. A slight 
male predominance has been previ- 
ously reported," and a predilection 
for the elderly has similarly been 
noted.!!'*"* The nasopharynx and para- 
nasal sinuses also seem to have a 
higher incidence of malignant mela- 
noma than the oropharynx.®'' Pre- 
senting symptoms of nasal congestion 
and epistaxis are common for na- 
sopharyngeal tumors,'* while the ab- 
sence of symptoms with oropharyn- 
geal tumors has also been reported” 






Sex 
Male 


Female 7 


Site of disease 
Nasopharynx 11 


Oropharynx 


Extent of disease 
Local 4 


Regional 
Distant 
















and, in our series, has led to a large 
percentage of patients (75%) with 


oropharyngeal tumors presenting 
with regional disease. 

Median survival in our series was 1.8 
years, and our 5-year survival rate was 
approximately 10%. This is similar to 
most other series that reported 5-year 
survival rates of 10% to 20%.'*"’ In 
1978, Snow” reported a 5-year survival 
of 38%. However, of those patients 
who survived 5 years, only 23% were 
free of disease at that time. Although 
there was no difference in survival (in 
our series) between patients who pre- 
sented with oral melanomas and those 
who presented with nasal melanomas, 
Snow” reported a 55% 5-year survival 
for nasal melanomas and a 23% 5-year 
survival for oral melanomas. Since our 
series contains only four patients with 
oral melanomas and since only two of 
these patients have died, longer fol- 
low-up may alter our survival statis- 
tics. 

Several different theories have been 
advanced to account for the poor sur- 
vival of patients with mucosal mela- 
noma, especially in comparison with 
their cutaneous counterparts. While 
cutaneous lesions are easily visible, 
especially in the head and neck area, 
those involving the mucous mem- 
branes are hidden from view and are 
more difficult to detect. The nonspe- 
cific symptoms associated with nasal 
melanomas and the lack of symptoms 
associated with oral melanomas have 
been noted by Hormia and Vouri" and 
by Eneroth and Lundberg.” In our se- 
ries, patients experienced symptoms 
for an average of 8.5 weeks before 
seeking medical attention. Some pa- 
tients, however, had symptoms for up 
to 6 months before seeking treatment 
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Table 3.— Survival for Patients With Mucosal Melanoma 


N Median Survival 
8 









P 
4.0 | 573 
1.3 


1.8 ) 718 


3.1 .808 


Table 4.— Site of Recurrence 


Local 
Regional nodes 


Distant 
Lung 
Bone 
Central nervous system 
Liver 





and this delay may have allowed the 
disease to advance. Shah et al" re- 
ported that 66% ef patients with mu- 
cosal melanoma in their series pre- 
sented with stage I disease, while 23% 
had stage II disease, and 11% had 
stage III disease. Our experience with 
60% stage I patients, 33% stage 2 pa- 
tients, and 8% stage 3 patients is sim- 
ilar. Patients with cutaneous mela- 
noma, on the other hand, are more 
likely to present with local disease. 
Douglas and Shaw" noted in their se- 
ries of cutaneous head and neck mela- 
nomas that only 1% presented with 
evidence of regional disease. Thus, it 
has been suggested that the poor prog- 
nosis associated with mucosal melano- 
mas may be due to its late detection. 

It is interesting to note that in our 
study survival was independent of 
stage of disease at presentation. Al- 
though only one patient presented 
with distant disease (and could not be 
statistically compared with the other 
two groups of patients), those who 
presented with regional disease had no 
worse survival than those who initially 
presented with local disease. This ob- 
servation has been noted previously," 
and in Catlin’s series” six of eight pa- 
tients who presented with stage II dis- 
ease had no evidence of disease at 5 
years, while only 5 of 31 patients with 
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stage I disease had evidence of recur- 
rence at 5 years. Although this oecur- 
rence may be due to the aggressive na- 
ture of this tumor, it has been noted 
that the major factor in failure of 
treatment ef mucosal melanomas is 
local recurrence” rather than regional 
spread. 

Iversen and Robbins‘ stated that re- 
gional lymph node metastases were 
infrequent, while 55% cf the patients 
in their sertes of mucosal melanomas 
of the head and neck experienced local 
recurrence. In our series, 47% of the 
patients eventually experienced local 
recurrence. Observations by Shah et 
al” that almost all mucosal melano- 
maswere associated wit. intralesional 
blood or lymphatic vessels led them to 
speculate that this hign incidence of 
local recurrence may be due to elini- 
cally inapparent diffuse submucosal 
lymphatic spread of tumor. Attempt- 
ing to achieve wider surgical margins 
with increasingly radical procedures 
in the head and neck area is difficult, 
due to the close anatomic approxima- 
tion of various structures. 

Although Blatchford at al” reported 
a correlation between Gepth of tumor 
invasion and patient survival in mu- 
cosal melanoma, we found it difficult to 
accurately measure tumor depth and 
invasion. Lack of a papi_lary/reticular 
dermis interface in the mucous mem- 
branes has been previously noted and 
serves to make a Clark’s level deter- 
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mination impractical.'! Also, previous 
biopsy sites and occasional difficulties 
in extracting the specimen en bloc dis- 
tort the specimen and make accurate 
measurements difficult. Furthermore, 
in our series several melanomas had a 
submucosal origin, and this too de- 
tracted from accurate measurement. 
The role of the immune system in 
malignant melanoma has been widely 
discussed. Modulating the immune re- 
sponse with interferon,” BCG 
therapy,” and monoclonal antibodies? 
has led to a regression of some mela- 
noma tumors. Similarly, while Shah et 
al" noted the conspicuous absence of a 
peripheral lymphoid reaction to the 
tumor in histologic sections of mucosal 
melanomas, Barton* reported in- 
creased lymphocyte activity in pa- 
tients who had prolonged survival af- 
ter treatment with cryosurgery. This 
variability in the host immune re- 
sponse may be responsible for the un- 
predictable nature of mucosal melano- 
mas. Reports documenting the recur- 
rence of disease after a prolonged 
disease-free interval!’ may be the re- 
sult of an eventual failure of a host’s 
immune system in controlling growth 
of the tumor. Since patients with mu- 
cosal melanoma tend to be older than 
patients with cutaneous melanoma, 
and since older patients may have 
poorer immune systems, age may be 
responsible for the poorer prognosis of 
patients with mucosal melanoma. 
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While immune modulation may im- 
prove survival in patients with mu- 
cosal melanoma, increased use of radi- 
ation therapy may also be of benefit. In 
a review of the literature, Harwood 
and Cummings* noted that 72% of 
those patients who received radiation 
therapy had a complete local remis- 
sion. Those patients in whom the radi- 
ation technique used involved a large 
dose per fraction (greater than 4 Gy 
per treatment) had an 86% rate of lo- 
cal control at 18 months. Berthelsen et 
al% reported similar results when five 
of six patients in their series with na- 
sal melanomas and three of eight pa- 
tients with oral melanomas had a com- 
plete response to radiation therapy. 
Radiation therapy and immunother- 
apy are generally considered adjunc- 
tive or palliative measures’; neverthe- 
less, increased survival following these 
therapeutic modalities indicate their 
effectiveness. 

In spite of aggressive treatment, 
survival in patients with mucosal mel- 
anoma remains poor. In our series, 
median survival was 1.8 years with a 
5-year survival of 10%. Recurrence oc- 
curred in 80% of the patients and me- 
dian survival following recurrence was 
13 months. Although surgery remains 
the cornerstone of therapy in this dis- 
ease, immunotherapy and radiation 
therapy may be equally as important 
in improving patient survival in this 
disease in the future. 
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Laryngeal Paralysis as the Presenting 


Sign of Aortic Trauma 


Gayle E. Woodson, MD, Bart Kendrick, MD 


è Disruption of the thoracic aorta is 
usually fatal without prompt surgical at- 
tention. Left recurrent laryngeal nerve pa- 
ralysis has been reported in approximately 
10% of patients who survive long enough 
to develop a pseudoaneurysm, but the 
time of onset has rarely been specified. In 
this study, 50 cases of thoracic aortic 
trauma were reviewed to determine the 
incidence and timing of laryngeal paraly- 
sis, compared with 50 cases of atheroscle- 
rotic aneurysms matched for location. 
Four patients in the traumatic group were 
hoarse, and the onset was immediate in 3. 
Six in the atherosclerotic group became 
hoarse. Results indicate that laryngeal pa- 
ralysis following severe trauma can be a 
very early sign of aortic injury and requires 
prompt and thorough investigation. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1100-1102) 


[oarseness due to paralysis of the 
left recurrent laryngeal nerve 
(RLN) is a common finding in patients 
with aneurysms of the thoracic aorta, 
occurring in approximately 10% of 
cases.'> The mechanism of injury is 
apparently chronic stretching of the 
left RLN by the expanding mass. The 
incidence of laryngeal paralysis is sim- 
ilar in patients with traumatic 
pseudoaneurysms of the thoracic 
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aorta. Aortic pseudoaneurysms are 
not common lesions, as they develop 
following traumatic disruption of the 
thoracic aorta, an injury few victims 
survive. A pseudoaneurysm enlarges 
very slowly and may gradually com- 
press the left RLN. It is also possible, 
however, that nerve could be damaged 
in the original injury and could be 
an early physical sign of aortic dam- 
age. 

In most previous reviews of trau- 
matic aortic pseudoaneurysms, the 
time of onset of hoarseness was not 
documented.'* In a report by Groves,‘ 
however, of six patients with trau- 
matic aortic arch pseudoaneurysms, 
one had hoarseness, with onset imme- 
diately following the injury. This sug- 
gests that the nerve was directly dam- 
aged by the initial trauma. Chojnacki 
and associates’ reported hoarseness in 
one patient occurring 8 years after a 
motor vehicle accident. The patient 
died a short time later from a ruptured 
traumatic pseudoaneurysm. This indi- 
cates that stretching of the nerve by 





Chief Presenting Signs and Symptoms 


the expanding mass is another possi- 
ble mechanism of injury. 

The purpose of the present study 
was to determine the incidence of la- 
ryngeal paralysis as the presenting 
sign in patients with aortic pseudoan- 
eurysms, and the most likely mecha- 
nism for neural injury. Gradual 
stretching of the RLN by the slow di- 
lation of the aneurysm would result in 
delayed onset of hoarseness. If the 
RLN were injured by the forces that 
disrupted the aorta, however, hoarse- 
ness would appear immediately after 
the accident, before the pseudoaneu- 
rysm would be detectable on a plain 
chest roentgenogram. 


PATIENTS AND METHODS 


Fifty cases of aortic arch trauma treated 
at the Methodist Hospital or the Ben Taub 
Hospital, Houston, Tex, between 1965 and 
1985 were identified. For comparison, 50 
cases of thoracic aortic arch aneurysms at 
the same location, but secondary to athero- 
sclerotic vascular disease, were randomly 
selected from the records of the Methodist 
Hospital during the same period. 








*Three other patients were hoarse before diagnosis, but the symptom was attributed to other causes. 
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Fig 1.—Chest radiograph of patient 1 taken 13 
years after a motor vehicle accident. 


The charts were reviewed to determine 
the age, sex, and mode of presentation for 
each patient. If hoarseness was present, the 
time of onset Was noted, as well as whether 
this symptom developed gradually or 
abruptly. For the traumatie cases, the mode 
of injury and the latent period between in- 
jury and diagnosis were also noted. All 
available chest films were reviewed. 


RESULTS 


The average age of patients in the 
group with traumatic aortic arch an- 
eurysm was 42 years and the male-fe- 
male ratio was 4:1. The average age at 
the time of injury, for those 46 patients 
in whom this information was avail- 
able, was 34 years. In the atheroscle- 
rotie group, the average patient age 
was 61 years and the male-female ra- 
tio was 2.3:1. The signs and symptoms 
of presentation are listed in the Table. 
Injuries suggestive of internal tho- 
racic damage in the trauma group 
were as follows: 


Injury No. 
Rib fracture(s) 15 
Clavicle or scapula fracture 4 
Soft-tissue injury 8 
No apparent injury 23 


Six of the patients with atheroscle- 
rotie vascular disease developed 
hoarseness secondary to their aneu- 
rysms, and, in all cases, zhe hoarseness 
developed slowly over a course of sev- 
eral days to a few months. In four of 
the patients with traumatic lesions, 
the left RLN was paralyzed at the time 
the pseudoaneurysm was diagnosed. In 
three of these patients, zhe hoarseness 
appeared at the time of the initial 
trauma, but the aortic njury was not 
diagnosed until other physical signs 
appeared, ranging from several days to 
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Recurrent Laryngeal Nerve 


Ligamentum 
Arteriosum 


nerve. 


13 years later. In a fourth patient, 
hoarseness developed 5 years follow- 
ing the accident. The case histories of 
these patients are listed below. 


REPORT OF CASES 


Case 1.—A 65-year-old man was involved 
in an automobile accident in 1970 in which 
he sustained a closed head injury and left 
vocal fold paralysis. Laryngeal paralysis 
was attributed to his head injury. Chest 
roentgenography at that time was not re- 
markable, and serial examinations were 
not performed. Seven years later, his 
hoarseness was treated with Teflon injec- 
tion of the left vocal fold with a good func- 
tional result. No radiologic reports from 
that time are available. 

In December 1984, pneumonia developed 
and a chest radiograph revealed a large 
mediastinal mass (Fig 1). He was referred 
to the Methodist Hospital for treatment. 
Computed tomography and angiography 
demonstrated a large posttraumatic 
pseudoaneurysm of the thoracic aortic 
arch. He underwent resection of the lesion 
and repair with a graft and postoperatively 
has done well. 
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Vagus Nerve 


Aortic Disruption 





i Fig 2.—Diagram of typical case of traumatic aortic disruption. Note location of recurrent laryngeal 


CASE 2.—A 16-year-old boy was involved 
in a motoreycle accident and sustained 
multiple extremity fractures as well as 
right-sided pneumothorax. He was hoarse 
immediately following the accident. Chest 
roentgenography at the time did not sug- 
gest aortic injury. After several days, he 
developed a systolic murmur. A repeated 
chest roentgenogram revealed widening of 


the mediastinum. Arteriography con- _ 


firmed traumatic disruption of the thoracic 
aortic arch. This was successfully treated 
by resection and replacement with a Dac- 
ron graft. 

CasE 3.—A 30-year-old white man was 
involved in a snowmobile accident in which 
he sustained lacerations of his liver and 
spleen. He was unconscious on admission to 
the emergency room, and an airway was 
established by tracheotomy. As soon as he 
was allowed to speak around the tracheot- 
omy tube, he was hoarse, and left RLN pa- 
ralysis was diagnosed. Chest roentgenog- 
raphy at that time was reported as normal. 
Four months later, dyspnea began to de- 
velop on climbing one flight of stairs as well 
as severe chest pain. Aortography at that 
time demonstrated a false aneurysm of the 
proximal descending thoracic aorta. He was 
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successfully treated by excision of the an- 
eurysm and replacement with a graft. At 
the time of surgery, the false aneurysm was 
found to be densely adherent to the phrenic 
and vagus nerves with involvement of the 
RLN. 

Case 4.—A 68-year-old man suffered 
hoarseness 4 to 5 years following a motor 
vehicle accident in which he sustained sig- 
nificant deceleration. There was no physical 
sign of significant chest trauma at that 
time, and chest roentgenography was unre- 
markable. In evaluation of the hoarseness, 
a chest roentgenogram disclosed a medias- 
tinal mass. Subsequent arteriography con- 
firmed the presence of a traumatic thoracic 
aortic pseudoaneurysm arising just distal 
to the ligamentum arteriosum. This was 
successfully treated with excision and re- 
placement with a Dacron graft. 


COMMENT 


Traumatic disruption of the thoracic 
aorta is usually caused by sudden ex- 
treme deceleration, such as that in- 
curred in motor vehicle accidents or 
severe falls. Disruption most com- 
monly occurs just distal to the liga- 
mentum arteriosum (Fig 2) but may 
also be found in the proximal arch.'* 
The majority of patients rapidly 
exsanguinate, but in some cases, hem- 
orrhage is initially contained by the 
adventitia or surrounding tissue. If the 
lesion is not diagnosed and treated 
early, most of these patients do not 
survive. A study by Parmley et al* of 
275 necropsy cases of mediastinal 
trauma indicated that only 19.8% sur- 
vived the initial injury, and only 2 (less 
than 1% ) lived long enough to develop 
a fibrous pseudoaneurysm. Because 
the most common location of injury is 
just distal to the ligamentum arterio- 
sum, most authors believe that the 
mechanism of injury involves shearing 
forces at this point." The arch is fixed 
to the pulmonary vessels by the liga- 
mentum arteriosum, while the de- 
scending aorta has vascular attach- 
ments posteriorly and inferiorly, Thus, 
the two segments may be subjected to 
differing rates of deceleration.'! Be- 
cause the left recurrent laryngeal 
nerve loops around the aorta at this 
point, it is also subject to strong forces 
during deceleration. 

Surgery for thoracic aortic trauma 
is recommended as soon as possible 
after diagnosis no matter when the le- 
sion is detected. At least 40% to 50% of 
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traumatic pseudoaneurysms are un- 
stable, and sudden enlargement of 
rupture can occur long after the 
injury.' There are no available criteria 
to predict which aneurysms are at risk 
for rupture. The mortality of surgical 
resection with current techniques is 
low, and the majority of these lesions 
occur in young, healthy individuals.‘ 

Aortic disruption may be overlooked 
in its early phases as attention is 
focused on other injuries. Further- 
more, many patients have no external 
physical evidence of chest injury. In 
the present series, only 13 of 50 pa- 
tients with aortic injury were sus- 
pected early, although 27 had fractures 
or soft-tissue injury indicative of chest 
trauma. In the acute phase, aortic 
damage is frequently not evident on 
routine chest films. Serial studies may 
show widening of the mediastinum. 
Computed tomography is much more 
sensitive in detecting the lesion, and 
angiography confirms the diagnosis. 

Only 13 patients in this study with 
aortic trauma were diagnosed because 
their associated injuries were severe 
enough to suggest this possibility. In 
the remaining patients, presenting 
symptoms were very similar to those 
in the true aneurysm group (Table). 
Most aneurysms and _ pseudoaneu- 
rysms are first detected incidentally on 
chest roentgenograms, which are rou- 
tine or performed for an unrelated 
problem. Back and chest pain were 
frequent presenting complaints, al- 
though sore throat, dysphagia, and 
dyspnea (symptoms that could prompt 
otolaryngologic consultation) were 
also noted. 

Hoarseness due to left RLN damage 
has been reported in 8% to 10% of pa- 
tients with traumatic thoracic pseudo- 
aneurysms. Most previous reports 
have not documented the time of oc- 
currence of this sign. In the present 
study, three cases of RLN paralysis 
occurred at the time of initial injury, 
with one case of late onset. This sug- 
gests that abrupt trauma at the time of 
the accident is the most common cause 
of RLN paralysis in traumatic patients 
with aortic pseudoaneurysm. 

Gradually occurring RLN paralysis 
due to stretching of the nerve is a 
common occurrence in true aneu- 
rysms, secondary to atherosclerosis. 
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Recurrent laryngeal nerve paralysis 
was found in 6 of 50 patients in this 
study. Gradual onset was less frequent 
in the traumatic group (1/50), al- 
though the two groups were matched 
for location and approximate size. A 
true aneurysm is a full-thickness ves- 
sel lesion and exerts considerable pres- 
sure on surrounding structures. A 
pseudoaneurysm, in contrast, is only a 
fibrous capsule and is probably more 
compliant. Although delayed hoarse- 
ness is less common in traumatic 
pseudoaneurysm, it does occur; there- 
fore, trauma should be considered in 
the differential diagnosis of all pa- 
tients with RLN paralysis. 
Hoarseness, when it appears, may be 
the only sign of mediastinal trauma. 
Isolated vocal fold paralysis should not 
be attributed to head trauma, as it is 
extremely unlikely that a closed head 
injury could produce a lesion suffi- 
ciently discrete to paralyze the vocal 
fold in the absence of other neurologic 
signs. Prompt radiologic investigation 
of the mediastinum in patients with 
laryngeal paralysis following severe 
trauma could lead to earlier diagnosis 
and treatment of aortic disruption. 
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Microscopic Endonasal Surgery 


of the Paranasal Sinuses 


and the Parasellar Region 


Ronald G. Amedee, MD; Wolf J. Mann, MD; Joachim M. Gilsbach, MD 


è The anatomic principles and opera- 
tive techniques currently applied to func- 
tional endoscopic endonasal surgery have 
allowed fer significant refinements in an- 
other approach to regional pathology that 
uses the operating microscope, newly de- 
signed sinus instruments, and a self-re- 
taining nasal speculum system. The main 
benefits of this method are the superb 
widefield stereoscopic vision and the dis- 
tinct freedom to work bimanually. Addi- 
tionally, direct bipolar cautery of bleeders 
is afforded while use of the observer tube 
or video allows for excellent teaching. The 
precise nature of this surgery affords less 
fear of serious complications in the treat- 
ment of periorbital, paranasal sinus, and 
parasellar diseases. We describe techni- 
cal aspects of the surgery and associated 
complications in 219 patients treated from 
1984 to 1987. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115: 1103-1106) 


i pen endonasal surgery 
(MES) of the paranasal sinuses 
has been performed in adults since the 
late 1950s, and was first reported for 
sinus surgery in children in 1976.'? It 
was initially used as a technique for 
creating an antrostomy, and recently 
has been used for more difficult intra- 
nasal ethmoidectomy and transeth- 
moidosphenoidectomy.** The develop- 
ment of special self-retaining nasal 
speculum systems have greatly aided 
this form of surgery in both adults and 
children with a variety of regional ab- 
normalities, including chronic sinus 
infection, benign polyps, orbital ab- 
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scess, and tumors of the orbit, para- 
sellar, and hypophyseal regions. The 
speculum holder is attached to the op- 
erating table enabling the surgeon to 
work bimanually. The surgeon may 
stand or be seated at the patient’s side 
with the operating hands resting on 
the patient, thus affording excellent 
control of the instruments. Binocular, 
stereoscopic vision with excellent illu- 
mination creates additional precision 
and control in delicate ethmoid and 
sphenoid sinus surgery. The Zeiss op- 
erating microscope with a 300-mm ob- 
jective lens and halogen illumination 
is recommended, while an observer 
arm or video camera mounted on the 
microscope has provided an outstand- 
ing opportunity for resident teaching 
(Figs 1 through 3). 

Preoperative shrinkage of the nasal 
mucous membranes is done with topi- 
cal vasoconstrictors; however, injec- 
tions with local anesthetics plus epi- 
nephrine have proved unnecessary. 
Microscopic endonasal surgery should 
be performed using hypotensive anes- 
thesia (systolic blood pressure, 70 to 90 
mm Hg) to decrease intraoperative 
bleeding, and the patient should be 
placed in a semi-Fowler’s position en- 
abling blood and mucus to drain from 
the skull base and away from the 
operative field. The eyelids are left un- 
covered and should always remain in 
the peripheral field of vision. Bilateral 
surgery attempted at the same sitting 
is not contraindicated and is usually 
completed within 60 to 90 minutes. 
This technique was used with local an- 
esthesia in two cases, but it was found 
unacceptable due to the constant pres- 
sure exerted by the nasal speculum. 

The complex anatomy of the para- 
nasal sinuses, the parasellar region, 
and the surrounding vital structures 
has become more familiar to our spe- 
cialty with the advent of endoscopic 
endonasal sinus surgery.** Currently, 
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fewer Caldwell-Luc and other external 
approaches are deemed necessary, ex- 
cept in cases where malignancies are 
suspected.* The diagnosis of chronic 
sinusitis is made when obstruction of 
the ostia occurs due to persistent dis- 
ease in the region of the ostia and bulla 
ethmoidalis with irreversible mucosal 
thickening evident by radiologic eval- 
uation. High-resolution axial and 
coronal computed tomographic scans 
offer a precise way to evaluate the 
presence of sinus disease and further 
aid in determining when surgery is 
indicated.’ 

Many patients with chronic sinusitis 
and/or polyposis will require specific 
allergy testing and treatment. We ad- 
vocate that definitive surgery, when 
indicated, be performed first.” In the 
event a rare postoperative infection 
develops, allergy testing should be de- 
ferred until all signs of infection are 
thoroughly cleared to avoid an inaccu- 
rate response. Postoperative antibiot- 
ics were routinely used in the initial 
150 cases, while in the remaining cases 
none were given unless a purulent 
sinusitis or abscess was found at the 


time of surgery. The use of postopera- 


tive antibiotics in MES for chronic si- 
nusitis (with or without polyposis) is 
the source of an ongoing study in our 
clinic and final results will be available 
within several months. 


ETHMOIDAL AND SPHENOIDAL 
SINUS SURGERY 


The middle turbinate is displaced 
medially under microscopic vision, and 
next the self-retaining speculum is in- 
troduced into the nose and positioned 
within the proximal middle meatus, 
supporting the middle turbinate to- 
ward the septum (Fig 4). An infundib- 
ulotomy is performed with a 30° eth- 
moid forceps by first resecting the 
uncinate process and then by entering 
the larger anterior ethmoida! cells. 
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Fig 4.—Microscopic view through the speculum demonstrating the mid- 
dle turbinate (MT) and the middle meatus (MM; arrow). 


Fig 2.—Self-retaining speculum system inserted into the nose and fixed 
to the operating table. 


Fig 3.—Bimanual microscopic endonasal surgery with opportunity for 
resident teaching. 
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Fig 5.—Postoperative view of epithelialized ethmoidal cavity 2 years af- 
ter surgery. FR indicates frontal recess; MO, maxillary ostium; and ER, 
ethmoidal roof. 
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The bony labyrinth (including mucosa, 
polyps, and/or secretions) is removed 
with either a straight ettmoid forceps 
or a Caspar bone forceps. The middle 
turbinate is used to guice the dissec- 
tion directly posterior until the ante- 
rior wall of the sphenoid sinus is ex- 
posed and the roof of theethmoid sinus 
is identified. Resection then follows 
the ethmoidal roof from posterior to 
anterior, and a curved 30° curet is 
gently used to expose the entire roof 
and lateral sinus wall, which repre- 
sents the lamina papyracea of the or- 
bit. This lateral wall may be opened, 
when indicated, to allow for intranasal 
drainage of an orbital abscess. Bleed- 
ing is usually not a probiem and is ad- 
equately controlled with selective bi- 
polar cautery using long and delicate 
forceps. 

Dissection should not be performed 
medial to the superior attachment of 
the middle turbinate, simce the bone of 
the cribriform plate is extremely thin 
and delicate, and injury to this region 
is likely to result in cerebrospinal fluid 
rhinorrhea. During the operation the 
anterior portion of the middle tur- 
binate is carefully preserved as a use- 
ful anatomic landmark in the event 
secondary procedures are indicated. 
The posterior half of tne middle tur- 
binate is routinely resected, since, in 
earlier cases, we fourd that it ob- 
structed proper cleansing of the poste- 
rior cavity, especially in the region of 
the sphenoidotomy. In addition to re- 
secting this portion of the middle tur- 
binate, we cauterize th2 posterior end 
of the inferior turbinate. In the event 
a concha bullosa is present we recom- 
mend resection of the lateral half of 
the remaining middle turbinate with 
the associated air cells). 

The incidence of schenoidal sinus 
disease is greatly reduced when com- 
pared with ethmoida! disease. In the 
event sphenoidotomy is indicated 
based on preoperative radiologic eval- 
uation and intraoperative findings, 
this may be accomplished by gently 
pushing through the anterior sphenoid 
wall with the straight ethmoid forceps 
or a curet. This opening is then en- 
larged with a fine 30° ethmoid forceps 
or a curet. The diseased contents of the 
sinus must be cautiously removed, 
since in 13% of our eases the lateral 
bony wall of the sinus was partially 
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dehiscent and careless curettage could 
have resulted in injury to the optic 
nerve or the internal carotid artery. 
We recommend delicate palpation of 
the lateral wall with a forceps or suc- 
tion prior to removal of the sinus con- 
tents. The sphenoid sinus has been en- 
tered by this transethmoidal approach 
and by access through its natural ostia 
in the sphenoethmoidal recess to re- 
pair traumatic defects of the ethmoi- 
dal and sphenoidal roof with concom- 
itant cerebrospinal fluid leakage. The 
dural dehiscence is repaired using fas- 
cia obtained from the anterior layer of 
the rectus abdominis sheath and the 
sinus is subsequently packed with al- 
ternating layers of abdominal fat and 
pressed collagen sheets, all held in 
place by fibrin glue. 

The approach for hypophysectomy 
is usually lateral to the middle tur- 
binate by accessing the sphenoid sinus 
via posterior ethmoidal air cells. Sim- 
ilar exposure may be used to perform 
a biopsy and/or to resect parasellar 
tumors, provided the dura is intact and 
the extent of disease is limited. The 
bony skull base has been resected when 
invaded by tumor, but only if it ap- 
pears that the tumor is respecting the 
dura. For more extensive disease with 
dural invasion, neurosurgical evalua- 
tion is obtained and, if deemed resect- 
able, a bicoronal or pterional approach 
is used. Microscopic endonasal surgery 
is by no means an acceptable approach 
to extensive tumors that may require 
more radical resection, but serves as a 
suitable means to obtain a biopsy spec- 
imen that may prove a valuable ad- 
junct in patient management. 


FRONTAL AND MAXILLARY SINUS 
SURGERY 


External approaches to the frontal 
sinus are reserved for traumatic de- 
fects, tumors, and bony obliteration of 
the nasofrontal ducts. The frontal re- 
cess is usually identified in the anterior 
portion of the roof of the ethmoid, and 
occasionally ethmoidal polyps hinder 
direct visualization of this opening. 
These polyps represent the most com- 
mon cause of frontal sinus obstruction 
in this study, a situation readily im- 
proved by complete polypectomy. In 
rare cases, when preoperative evalua- 
tion reveals an opacified sinus but no 
ethmoidal polyps are found intraoper- 
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atively, a check for patency of the duct 
is made using a Ritter bougie or a 70° 
backward-cutting curet. If the preop- 
erative computed tomographic scan 
reveals a normal frontal sinus and the 
patient is asymptomatic, then this 
portion of the surgery may be omitted. 
Similarly, problems within the maxil- 
lary sinus most commonly result from 
obstruction of the natural ostium. 
Once this obstruction is removed, the 
natural ostium is gently probed to see 
if the 70° curet may be introduced. If 
this maneuver is not possible, the os- 
tium is enlarged with a backward-cut- 
ting antral punch, avoiding the region 
of the nasolacrimal duct. 
Visualization of areas requiring an- 
gular views, such as the maxillary an- 
trum and frontal recess, are attempted 
initially by moving the patient’s head 
and by looking directly into these re- 
gions. In 35% of our cases this view 
was achievable. When direct visualiza- 
tion is not obtained by position 
changes of the head, angled 30° and 
70°, telescopes are recommended. 


POSTOPERATIVE CARE 


A continuous nasal tamponade con- 
sisting of 2-cm-wide surgical gauze 
impregnated with sulfur gel is loosely 
packed into the sphenoidal and eth- 
moidal sinus cavities. Half of the en- 
tire tamponade is removed from each 
side 24 hours after surgery, and the 
portion remaining on the second post- 
operative day. Gentle suction of the 
cavities, including the internal nasal 
airways, is then performed and the 
patient is instructed to begin nasal ir- 
rigations three times a day with luke- 
warm saltwater. Additionally, a de- 
congestant nasal spray followed by a 
topical nasal steroid inhaler are both 
applied three times a day. Finally, a 
menthol nasal salve is applied to the 
nostrils as needed to help prevent post- 
operative drying and crusting. It 
should be emphasized that careful dé- 
bridement of the cavities must be per- 
formed at 2- to 3-day intervals during 
the first postoperative week. The pre- 
viously described regimen of irriga- 
tions and sprays has significantly im- 
proved patient comfort and reduced 
the occurrence of secondary infections. 
The steroid nasal inhaler is continued 
after the first week for 3 to 12 months 
to reduce nasal mucosal edema and to 
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Indications for Microscopic Endonasal 
Surgery in 219 Patients 


Choanal atresia 
Chronic sinusitis and/or 
polyposis nasi 
Maxillary sinus mucocele 
Concha bullosa 
Traumatic sphenoid; 
cerebrospinal fluid rhinorrhea 
Orbital abscess / decompression 
Sphenoidal / ethmoidal 
tumor biopsy 
Inverted papilloma 
lateral nasal wall 
Hypophysectomy 





prevent early polypoid changes, while 
the irrigations and decongestant spray 
are omitted. Occasionally the gel is 
continued for a longer period in an ef- 
fort to enhance nasal moisturization. 
Allergy testing and immunotherapy, 
when indicated, are essential in pre- 
venting the early and undesirable re- 
currence of intranasal polyps (Fig 5). 


COMMENT 


The most common indication for 
MES in this series was chronic sinusi- 
tis frequently complicated by polypo- 
sis nasi that accounted for 75% of all 
cases (Table). For each of these indi- 
cations the results were satisfying not 
only to the surgeon, but also to uni- 
formly grateful patients. All of these 
situations were sucessfully handled 
during the initial MES, including the 
biopsy of 10 paranasal sinus tumors 
and the permanent control of 19 cases 
of traumatic ethmoidal and/or sphe- 
noidal cerebrospinal fluid rhinorrhea. 
No external approaches or secondary 
MES procedures were necessary to 
complete the diagnosis or treatment in 
the study group. 

The patients with chronic sinusitis 
and polyposis are predictably well con- 
trolled with this procedure and expe- 
rience a dramatic improvement in 
their overall condition and nasal res- 
piration. This subgroup of 165 patients 
had a mean postoperative follow-up 
time of more than 2 years (830 days). 
Recurrent or persistent polyps were 
observed in 21 patients (13%), and 
were easily removed in the clinic, with 
the patient receiving topical anesthe- 
sia, during the patient’s postoperative 
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examination. Recurrent sinusitis in 
this group of patients has not been ob- 
served following MES. 

The rate of severe complications was 
markedly less with MES compared 
with the traditional external ap- 
proaches. Bleeding that required 
transfusion, visual disturbances as a 
result of nerve or muscle injury, cere- 
brospinal fluid fistula with abscess or 
meningitis, alterations of facial or 
dental sensation, or impairment of ol- 
faction are all theoretically possible, 
but have not occurred to date. Septal 
perforations have not been attributed 
to usage of the self-retaining speculum 
system or to septoplasty performed in 
conjunction with MES. The most com- 
mon complications in the 219 patients 
reported have been limited to minor 
epistaxis occurring in 44 (20% ), head- 
ache in 37 (17% ), and mild to moderate 
midfacial pain with swelling observed 
in 13 (6%). The epistaxis was con- 
trolled without further packing, and 
the pain with swelling is improved 
tremendously when the intranasal 
packs are completely removed. The 
special equipment required for MES, 
including a microscope, telescopes, and 
general anesthesia, should be men- 
tioned as potential disadvantages of 
this technique. 

Endoscopic endonasal procedures 
are used in our clinic in patients who 
require limited resections for disease 
in the anterior ethmoidal cells, or in 
evaluating and eradicating disease 
confined to the maxillary sinuses. The 
frontal recess and frontal sinus mu- 
cosa are best visualized with the 30° 
and 70° endoscopes, and with perior- 
bital cellulitis the endoscopes are used 
exclusively. Microscopic visualization 
is reserved for the patient with bilat- 
eral, massive polyposis involving al- 
most all of the paranasal sinus system 
with resultant total or near-total nasal 
obstruction. Bleeding encountered 
from the anterior and posterior eth- 
moidal arteries is easily controlled 
with the microscopic technique. The 
field of vision afforded allows for bi- 
manual control of instruments and se- 
lective bipolar cautery of vessels. 

Improved diagnostic techniques, es- 
pecially high-resolution computed to- 
mographic scanning, now enable pre- 
cise localization of paranasal sinus and 
parasellar diseases. Major advances in 
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operative instrumentation and a bet- 
ter understanding of the mucociliary 
clearance patterns have led to this 
concept of MES. This technique results 
in decreased morbidity, allows preser- 
vation of normal tissue, and, in the 
majority of cases, avoids the necessity 
for external procedures. 

Microscopic endonasal surgery us- 
ing newly designed instruments with 
the self-retaining speculum system al- 
lows for bimanual surgery with excel- 
lent control of instruments, while the 
binocular vision ensures excellent sur- 
gical precision and illumination. Mi- 
croscopic endonasal surgery of the 
paranasal sinuses and parasellar re- 
gion affords adequate resection or bi- 
opsy of diseased tissues with less fear 
of serious complications. Troublesome 
bleeding is easily controlled by selec- 
tive bipolar cautery, hypotensive gen- 
eral anesthesia, and use of the semi- 
Fowler’s position that allows blood 
and mucus to flow away from the op- 
erative field. The use of an observer 
arm or video camera mounted on the 
microscope provides an outstanding 
opportunity for resident teaching. 


This study was supported by the German Aca- 
demic Exchange Service (Bonn, West Germany) 
grant 315-402-021-8. 
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Carbon Dioxide Laser Excision 
of Earlobe Keloids 


A Prospective Study and Critical Analysis of Existing Data 


Jordan C. Stern, MD, Frank E. Lucente, MD 


e When steroid injections have failed, 
the most common approach for the treat- 
ment of earlobe keloids is surgical exci- 
sion. The carbon dioxide laser has re- 
cently been used with varying reported 
success in the treatment of keloids and 
hypertrophic scars. Proponents of this 
technique claim that the intrinsic proper- 
ties of laser surgery, which slows fibro- 
blast proliferation, may be responsible for 
delaying or preventing the recurrence of 
keloids. We report results on the effec- 
tiveness of carbon dioxide laser excision 
of earlobe keloids. Eighteen patients were 
followed up from 8 months to 2 years, or up 
to a recurrence. Four patients within this 
group with bilateral keloids provided a 
self-controiled sample. One ear was ran- 
domly chosen for laser excision and the 
other for scalpel excision. There were re- 
currences in both groups. There were also 
17 recurrences in a group of 23 keloids 
excised by laser, 9 occurring between 6 
and 12 months postoperatively. We failed 
to demonstrate a lower recurrence rate of 
earlobe keloids using the carbon dioxide 
laser and discuss some of the factors 
responsible for this outcome. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1107-1111) 
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here is currently no satisfactory 
management of earlobe keloids, as 
patients have recurrences for many 
years after their original treatment. 
Since the advent of laser therapy in 
medicine, there have been reports on 
its efficacy in the treatment of hyper- 
trophic scars and keloids. However, 
long-term follow-up is lacking, and the 
true recurrence rate is unknown. 
Earlobe keloids most often result 
from ear piercing, burns, surgical pro- 
cedures, lobular avulsion, and virtu- 
ally any form of trauma (Fig 1). The 
origin of keloids remains uncertain, 
and various theories have been formu- 
lated concerning their development.!” 
Despite many efforts, they continue to 
plague surgeon and patient with very 
curious patterns of recurrences. 
Treatments for keloids have in- 
cluded steroid injections, splinting, 
cryotherapy, treatment with systemic 
penicillamine, and excision using scal- 
pel or carbon dioxide (CO,) lasers.” 
Recurrence rates vary greatly, depend- 
ing on the method of treatment and 
especially on the length of follow-up. 
Clinically, keloids are distinguished 
from hypertrophic scars by the follow- 
ing histologic criteria: foreign body 
reaction with numerous fibroblasts, 
which is usually seen with hyper- 
trophic scars, and thick glassy collagen 
bundles and abundant mucinous 
ground substance characteristic of kel- 
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oids. Blackburn and Cosman* defined 
these criteria to provide objective data 
when making a diagnosis of keloids, 
and to help predict which patients 
were likely to have a recurrence after 
excision. 

Kantor et al’ reported good results 
with CO, laser excision of keloids in 16 
patients during a short follow-up pe- 
riod. We originally planned to compare 
the effectiveness of laser excision with 
standard scalpel excision on patients 
with bilateral keloids. However, most 
patients refused this option and de- 
manded to have “laser surgery” per- 
formed on both ears. This enthusiasm 
is not surprising, given the public 
praise and admiration that lasers have 
received as a tool of 21st-century med- 
icine. 

PATIENTS AND METHODS 

Thirty-eight patients were treated for 
earlobe keloids at the New York (NY) Eye 
and Ear Infirmary in the 2-year period from 
1986 to 1988. Only 4 patients with bilateral 
keloids agreed to enter a protocol compar- 
ing the results of laser excision on one side 
with standard excision en the other side. 
Five patients had scalpel excision only and 
were excluded from the study. Only 20 of 38 
patients could be located for follow-up at 
the end of the study period. Two of these 
patients were excluded because their le- 
sions extended beyond the lobule. 

In effect, data were reviewed on a total of 
27 keloids from 18 patients. Of these 27 kel- 
oids, 23 were excised by laser, and, in the 
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Fig 1.—Three varieties of keloids. Two ‘‘dumbbell’’ types: left, one with a small anterior lesion and larger 
posterior lesion; and center, a second with same size anterior and posterior keloids. Right, The third patient 
has a larger lesion engulfing the entire earlobe. ' 


control group, 4 were excised by scalpel (Fig 
2). The surgery was performed by residents 
under the supervision of attending staff, 
using a 20-W laser (Xanar, Johnson & 
Johnson, Colorado Springs, Colo) in contin- 
uous or 0.2-second pulse mode at an average 
intensity of 12 W. In adults, local anesthe- 
sia was obtained with infiltration of 1% 
lidocaine with epinephrine (concentration, 
1:100000). In children, this was supple- 
mented by general anesthesia. Adequate 
precautions for laser surgery were always 
observed, and this included draping pa- 
tients with moist towels. When possible, an 
attempt was made to avoid using sutures 
when closing incisions. For through-and- 
through defects resulting from the excision 
of “dumbbell” lesions, the anterior edge of 
the wound was closed with 5-0 or 6-0 nylon 
sutures. Subcutaneous sutures were not 
used. For anterior or posterior keloids, the 
entire lesion was removed, checking by pal- 
pation that the remaining earlobe tissue 
was soft. The base of the lobule thus excised 
was left open to heal by granulation. Pa- 
tients were instructed to apply bacitracin 
ointment three times a day until the wound 
had entirely healed. 

Specimens were sent for pathologic eval- 
uation and were diagnosed as keloids in all 
cases. The average size was 2.6 cm and 
ranged from 0.2 to 5.5 ecm. Nine of 18 
patients had bilateral keloids. Table 1 sum- 
marizes demographic data collected on the 
patients. Of note is that all patients were 
female, the majority were black and His- 
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panic, and all had had their ears pierced. 
Most patients were under the age of 25 
years with their age ranging from 2 to 49 
years. Half of the patients had received 
some prior treatment in the form of triam- 
cinolone injections or excision or both. 

Only four patients returned for more 
than one follow-up visit. All of those pa- 
tients were treated with triamcinolone in- 
jections (0.2 mL of triamcinolone 40 mg/ 
mL, repeated up to four times at 3-week in- 
tervals), because of signs of hypertrophic 
scarring. The follow-up period was a max- 
imum of 2 years, or a recurrence. Patients 
whose follow-up had been interrupted were 
contacted by telephone and were asked to 
return to the clinic for an evaluation. If this 
was not possible, information about recur- 
rence, including preceding symptoms and 
size of the new lesion, was obtained. 

As previously mentioned, four patients 
with bilateral keloids agreed to enter our 
original protocol. The 4 keloids excised in 
this group have been included in our total of 
23 keloids excised by laser. The outcome in 
these patients has also been examined sep- 
arately (Table 2). 


RESULTS 


Of 23 keloids treated with CO, laser 
excision, there were 17 recurrences. 
Three patients who underwent laser 
therapy and who had recurrences had 
received triamcinolone injections 
postoperatively, compared with one 
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patient (of six) who did not have a re- 
currence and who received injections 
of triamcinolone postoperatively. 
Among the four patients who received 
both treatments, there were recur- 
rences in three sides that underwent 
laser therapy, and in only two sides 
that underwent scalpel therapy (Table 
2). It should be noted that in case 1 
there was earlier recurrence on the 
side that underwent laser therapy. 
Patient 4 was followed up closely and 
received three injections of triamcino- 
lone postoperatively in the side treated 
with the scalpel. During that time, she 
also received a single injection in the 
side that underwent laser therapy, 
which seemed to be healing well. The 
ear that underwent therapy with the 
CO, laser had a recurrence 1 year 
postoperatively, whereas the other ear 
is still free of recurrence. 


COMMENT 
Review of Treatment Methods 


A new treatment for keloids ap- 
peared in 1962, with the introduction 
of triamcinolone injections. Murray’ 
studied the efficacy of injections and 
found that the best results were ob- 
tained with excision and intraopera- 
tive injection of triamcinolone. Several 
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cases of wound dehiscence were asso- 
ciated with this treatment method up 
to 242 weeks after the surgery. In a 
follow-up study 4 years after a first re- 
port, Griffith et al.’ reviewed their 
overall success rate in patients treated 
with excision and injections and found 
a 90% partial success rate and a 25% 
recurrence rate. Subcutaneous tissue 
atrophy secondary to the triamcino- 
lone injections developed in 14% of 
patients. There are many recent re- 
ports of good results with methods 
similar to those described by both 
Murray’ and Griffith ez al. Shons and 
Press™ reported a 3% recurrence rate 
in 31 earlobe keloids treated with pri- 
mary excision and three postoperative 
injections of 0.1 to 0.2 mL of triamcin- 
olone, 40 mg/mL. The follow-up period 
in this study was 12 tc 62 months. 

In an effort to improve the outcome 
of patients who undergo surgical 
treatment of keloids, other adjuvant 
treatments have been suggested. Post- 
operative radiotherapy has been used 
in place of, or in addition to, triamcin- 
olone injections.'™? Ollstein et al!? used 
radiotherapy (15 Gy in three equal di- 
vided doses) postoperat ively at the ex- 
cision sites of the lesions. Among 33 
keloids treated this way, they reported 
a 28% recurrence rate Some authors 
have voiced disapprova. of a treatment 
with potentially harmful long-term 
side effects. Hoffman" noted that in a 
follow-up of cases treated with radio- 
therapy postoperatively there has 
been one case of medullary carcinoma 
of the thyroid in a 19-year-old patient 
treated 8 years previously with radio- 
therapy (12 Gy in two divided doses). 

Mayou‘ evaluated the effectiveness 
of systemic penicillamine adminis- 
tered in “nontoxic” deses and found 
that it showed no difference in the re- 
currence rate of keloids in patients 
treated with intravenous infusions of 
the drug, as compared with control 
subjects. 

For the treatment of recurrences 
after surgical excision and triamcino- 
lone injections, Brent‘ kas used a pres- 
sure device in the form of an earring 
that is applied to the earlobe postop- 
eratively for up te 10 months. He cau- 
tions that pressure necrosis has devel- 
oped in several cases where the device 
was used without interruption, despite 





Fig 2.—Preoperative and postoperative views (2 months) of right and left ears in a patient who 


had laser excision on the left ear and scalpel excision on the right ear. 


Table 1.—Demographic Data on Patients With Earlobe Keloids 























Characteristic Jata 

Race, No. Black, 14; Hispanic, 3; Oriental, 1 
Age, y 75% under 25 (range, 2-49) 
Ears pierced, % 100 
Symptoms, No. (n = 18) 

Pain and itching 14 

Headache 2 
Size, cm Average, 2.6 (range, 0.2-5.5) 
No. of keloids excised (n = 27) By laser, 23; by scalpel, 4 







No. of patients with bilateral keloids 9 
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within 2 mo postoperatively) 





pain and drainage. Hurtado and 
Crowther" and Pierce’ have described 
custom-made stents applied after ex- 
cision, but their series were small, and 
no follow-up data were available. 


Experience With Lasers in the 
Treatment of Keloids 


Interest in the use of lasers to treat 
keloids arises from early studies on the 
effects of laser therapy on wound heal- 
ing and the ability of laser therapy to 
reduce excessive scar formation. Ben- 
Bassat et al'* examined light micro- 
scopic and electron microscopic fea- 
tures of tissue margins excised by the 
CO, laser. Various elements of skin 
and subcutaneous tissues reacted dif- 
ferently to laser use. Epithelial cells 
and their organelles were more sus- 
ceptible to laser injury than were col- 
lagen fibers. Capillary lumina were 
narrowed due to swelling of the endo- 
thelial cells. Depth of tissue injury 
varied, from 0.05 mm to 0.25 mm. The 
authors did not mention the intensity 
or spot size used in their experiments. 
Among the known advantages of using 
the CO, laser in surgery is the ability 
to seal nerve endings, as well as lym- 
phatic and small blood vessels, and to 
produce a relatively bloodless opera- 
tive field." Its use in treating hyper- 
‘trophic scars and keloids has been re- 
ported by Henderson et al,” who re- 
ported encouraging results when 
treating a small group of patients. 
Kantor et al,’ as previously mentioned, 
used the CO, laser to excise keloids in 
the earlobes of 16 patients. Hyper- 
trophic scars developed postopera- 
tively in 4 patients, and follow-up var- 
ied from 2 to 40 months. The use of the 
term “hypertrophic scar” by Kantor 
and coworkers has been criticized by 
some authors, who feel that these scars 
may, in fact, represent recurrent 
keloids.'?”" 


Table 2.—Scalpel vs Carbon Dioxide Laser Excision 
in Four Patients With Keloids Bilaterally 


Patient 
No. Scalpel Therapy Laser Therapy 


1 Recurrence in 18 mo (no injections) Recurrence in 12 mo (no injections) 
2 Recurrence in 6 mo (no injections) Recurrence in 6 mo (no injections) 
3 No recurrence in 8 mo (no injections) No recurrence in 8 mo (no injections) 


No recurrence in 18 mo (3 injections 





Recurrence in 1 y (1 injection at 
3 wk postoperatively) 


Results With the CO, Laser 


In our experience, the CO, laser used 
alone, or, in a few cases, used with ad- 
juvant triamcinolone injections, was 
associated with a very high recurrence 
rate (70% ). We suspect that if patients 
had returned for closer postoperative 
care, they might have benefited from 
injections at a time when the recurring 
keloids were small. Since only four pa- 
tients were treated with both scalpel 
and laser excisions, no significant con- 
clusions could be reached about the 
superiority of one method over the 
other in this small group. However, it 
was clear that excision by laser was 
associated with a very high incidence 
of recurrence. Several factors may ex- 
plain our poor results compared with 
other studies. First, none of our pa- 
tients were white. In vitro studies have 
shown that keloids from blacks have a 
higher rate of collagen synthesis, as 
compared with the rate of collagen 
synthesis in keloids from a population 
of whites.'! Second, our follow-up in- 
terval was a minimum of 8 months or 
recurrence, and we found that most 
recurrences occurred in a 6- to 12- 
month interval postoperatively (Fig 
3). Third, we had very poor compliance 
for follow-up visits and triamcinolone 
injections. 

Our results contrast with those re- 
ported by Henderson et al,” in which 
success was attributed, in part, to the 
effects of the laser on wound healing. 
Similarly, in a report on the complica- 
tions of the CO, laser in dermatology 
and surgery, Olbricht et al” surveyed 
139 dermatologists and surgeons who 
routinely perform laser surgery and 
found that hypertrophic scarring was 
their most frequently reported compli- 
cation. 


In Vivo and In Vitro Studies 


Clearly, more research, both in vivo 
and in vitro, is needed to sort out the 
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Time Interval of Postoperative Recurrence, mo 


Fig 3.—Time interval of postoperative recur- 
rence. 


advantages and disadvantages of laser 
treatment of hypertrophic scars and 
keloids. The cause of keloids is very 
poorly understood. Systemic and local 
factors have been held responsible for 
their development.!?? Bloch et al? 
studied the general immune reactivity 
of keloid-prone patients. There were 
significant differences in the levels of 
IgM, IgA, C3, and C4 immunoglobulin 
between the keloid and nonkeloid 
groups. Since keloids rarely occur in 
non-sebaceous gland skin, they raised 
the possibility that the lesions may 
represent an immune response to se- 
bum. This hypothesis was supported 
by the good results Bloch and cowork- 
ers obtained in a group of patients 
treated with desensitization injec- 
tions. 

Recently, an animal model for ke- 
loids has been established in nude 
(athymic) mice. Both human keloid 
tissue implants and cultured keloid fi- 
broblasts proliferated in the new host 
to form lesions similar in histologic 
appearance to the donor tissue.” The 
investigators point out that keloids are 
formed despite the absence of a func- 
tioning immune system. 

Hormonal factors may also þe re- 
sponsible for regulating scar tissue 
and keloid growth. We have observed 
that three of our patients reported the 
onset of keloid recurrence during preg- 
nancy. In one patient, the previously 
excised earlobe had been stable for 10 
years. In another patient, a keloid de- 
veloped at the site of a split lobule re- 
pair that had been repaired years ear- 
lier without complications. 

Many conflicts exist between exper- 
imental data and clinical findings. Per- 
haps the newly developed animal 
model will help verify some of the ex- 
isting theoretical data. Future modal- 
ities for the treatment of keloids in- 
clude different types of lasers. The 
neodymium-yttrium-aluminum-garnet 
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laser has been used to treat various 
skin lesions, including hypertrophic 
scars and keloids. It can selectively 
suppress the production of collagen 
without affecting surrounding 
tissues.“ A 3-year follow-up of pa- 
tients treated with this instrument 
has shown no recurrence. 


Conclusion 


The cause and pathogenesis of ke- 
loids still remains mysterious, and 
treatment failures are common. Our 
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tients that long-term follow-up and 
repeated triamcinolone injections may 
be necessary to improve the chances of 
a good outcome, regardless of the pri- 
mary method of excision. 
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Craniofacial Resection of Ossifying 


Fibromas and Osteomas of the Sinuses 


Andrew Blitzer, DDS, MD; Kalmon D. Post, MD; John Conley, MD 


eè Massive fibro-osseous lesions of the 
frontal and ethmoidal sinuses are rare. If 
left untreated, these lesions can produce 
chronic infection, orbital complications, 
and/or intracranial events. In the past, re- 
section of these lesions has usually been 
subtotal and a risk of damage to intracra- 
nial structures existed, particularly to the 
dura, due to poor exposure, and a high re- 
currence rate was also present. We have 
treated eight such lesions with a combined 
craniofacial approach for total resection 
with resolution of symptoms, without re- 
currence, and without occurrence of cere- 
brospinal fluid leak, damage to the orbital 
contents or intracranial structures, or re- 
sultant cosmetic deformity. 

(Arch Otolaryngol Head Neck Surg. 
1989;115:1112-1115) 


G egra and ossifying fibromas 
are destructive and deforming 
benign tumors that can occur any- 
where in the facial skeleton, including 
the frontal and ethmoidal sinuses. 
They are slow-growing lesions that 
may produce pain, sinus obstruction, 
and infection. When the lesions be- 
come large enough they can produce 
facial deformity, visual changes, or in- 
tracranial complications.'* 

These lesions are in the group of fi- 
bro-osseous diseases. The osteomas 
are a group of lesions that have more 
bone than fibrous tissue. There are two 
types: (1) the ivory osteoma is made of 
compact ebernated bone without sig- 
nificant fibrovascular stroma; (2) the 
fibrous osteoma has more prominent 
fibrous stroma separating the thick 
bony trabecula. For many years the 
ossifying fibroma was a misunderstood 
lesion. It consists of a highly vascular- 
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ized fibrous stroma with spicules of 
lamellar bone surrounded by osteo- 
blasts.!7° 

There are several theories for the 
development of these lesions. One 
group believes that these are develop- 
mental lesions or hamartomas. An- 
other group believed that these lesions 
were traumatic and represented a 
reparative process. Thomas and 
Kasper'! and others™!>™ believed that 
these lesions arise from embryonic 
rests in bone. 

Resection of large lesions of the fron- 
toethmoidal region via a facial ap- 
proach alone can cause damage to in- 
tracranial structures, promote intra- 
cranial infection, and prohibit total 
tumor removal, allowing for recur- 
rences. Historically, the craniofacial 
approach to this area is not new. 
Cushing" and Dandy’ both described 
the advantages of a transcranial ap- 
proach to orbital tumors. A temporary 
delay in the development of this tech- 
nique was due to the writings of 
Martin and Pool et al” who believed 
that this approach was too dangerous 
and that the dangers outweighed the 
benefits. With the improvement of an- 
esthetic techniques, antibiotics, and 
technical surgical methods, the work 
of Tessier’? and others in craniofacial 
surgery for congenital malformations 
and Ketcham et al” and others for si- 
nus malignancies have allowed these 
techniques to be safely used for other 
lesions. Edgerton et al” introduced the 
use of the craniofacial approach for 
treatment of large fibrous dysplasia 
lesions of the facial skeleton. 


PATIENTS AND METHODS 
Methods?'? 


The key to successful removal of large fi- 
bro-osseous lesions involving the frontal 
and ethmoidal sinuses, including the ante- 
rior skull base, is a two-team collaborative 
effort by the head and neck surgeon and the 
neurological surgeon. The two teams can 
work simultaneously to help each other 
with en bloc tumor removal and protection 
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of vital structures. 

To avoid life-threatening infections, 
postoperative, preoperative, and intraoper- 
ative antibiotics should be employed. Cen- 
tral venous pressure and arterial lines are 
generally used for monitoring pressures. A 
bladder catheter is used to accurately mea- 
sure urine output and fluid balance. One 
thigh should be shaved and prepared for the 
possible harvesting of split-thickness skin, 
fascia, muscle, and/or fat. Spinal drainage 
can be used to expedite the reduction of in- 
tracranial pressure to aid the extradural 
dissection. Mannitol (1 to 1.5 g/kg) should 
also be used to keep the intracranial pres- 
sure low during the dissection. 

The patient’s head is shaved and pre- 
pared, with the patient in the supine posi- 
tion. A wide coronal incision is used for 
wide access. The scalp flap is raised in the 
subgaleal plane and retracted anteriorly. A 
separate pericranial flap is raised for pos- 
sible use in the reconstruction. A unilateral 
or bifrontal craniotomy is then performed 
depending on the extent of the tumor. In the 
region of the cribriform plate, the olfactory 
nerves with their dural sleeves must be cut. 
Each small hole is closed immediately with 
4-0 silk sutures to prevent cerebrospinal 
fluid leak. Unless the lesion extends across 
the midline, an attempt to save the con- 
tralateral olfactory apparatus must be 
made. Blunt dissection of the dura is carried 
out along the crista galli and posteriorly 
back to the planum sphenoidale. The brain 
is retracted with soft, malleable retractors 
and cottonoids. After wide exposure is 
achieved from above, a high-speed drill is 
used to make bone cuts around the tumor. 
If necessary, external incisions can be made 
to give exposure from below, and allow the 
other bony cuts to be made to free the tumor 
and allow its removal. In some instances, 
where the tumor is adjacent to a vital 
structure, a high-speed drill can be used to 
hollow out the tumor. Dental instruments 
can then be used to infracture the thinned 
tumor wall away from adjacent structures. 
The facial incision also allows identifica- 
tion and preservation of facial structures. 

After tumor removal, closure is accom- 
plished by draping the pericranial flap into 
the anterior fossa, and securing it to the 
posterior edge of the bony defect. Small 
holes are drilled into the bony edge so the 
pericranium can be sutured to it. The dura 
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Present Series * 





Patient No. / Previous 
Age, y/Sex Lesion Sinus Operation Symptom 
1/34/F Ossifying fibroma Frontal; ethmoid; Sphenoidectomy Pain; proptosis 
sphenoid 
2/55/F Ossifying fibroma Ethmoid Ethmoidectomy Pain; proptosis 
3/46/F Ossifying fibroma Maxillary; ethmoid: None Pain; proptosis 
frontal 
4/24/F Ossifying fibroma Maxillary; ethmoid; None Headache; blurred 
frontal vision 
5/16/F Ossifying fibroma Ethmoid; frontal Craniotomy Headache; proptosis 
6/41/M Osteoma Ethmoid; frontal None Headache 
7/38/M Osteoma Ethmoid; frontal None Deformity; headache 
8/36/M Osteoma Ethmoid; frontal None Deformity 






* Minus signs within parentheses indicate no complications. 





Fig 1.—Axial computed tomography of patient 
preoperatively showing recurrent ossifying fi- 
broma of the left orbit and frontoethmoidal re- 
gion. 





Fig 2.—Coronal computed tomography of pa- 
tient preoperatively showing recurrent ossify- 
ing fibroma of the left orbit and frontoethmoidal 
region under a wire mesh from previous intra- 
Cranial surgery. 


is then returned to its original position, and 
tacking sutures are used to attach the dura 
to the pericranial flap near the superoante- 
rior surface. The craniotomy is closed by 
replacement of the bone flap, which is wired 
into position. If a portion of the frontal bone 
needed to be resected because of tumor in- 
volvement, bone grafts (usually from split 
calvaria) or wire mesh and methyl- 
methacrylate can be used. The remaining 
skin incisions are then closed, and dressings 
are placed. 





Fig 3.—Axial computed tomography of patient 
postoperatively showing complete removal of 
the ossifying fibroma. 


Patients (Table 1) 


We have collectively treated eight pa- 
tients with massive fibro-osseous lesions of 
the frontal and ethmoidal sinuses, includ- 
ing three with osteomas and five with ossi- 
fying fibromas. There were three males and 
five females ranging in age from 16 to 55 
years, with a mean of 36 years. Of interest, 
all of the osteomas were in males, and the 
ossifying fibromas were in females. Three, 
or 37%, of these patients had previous sur- 
gery for their lesions, with incomplete re- 
moval and recurrence. The patients pre- 
sented with headache in 7 (87.5%) of 8, 
proptosis in 4 (50%) of 8, and/or facial de- 
formity in 2 (25%) of 8. 

The presenting symptom was eliminated 
in all cases. There was follow-up ranging 
from 1 to 8 years, with a mean of 3.7 years. 
No signs of recurrence were found in any of 
the cases. The complications included one 
minor wound infection, and one bone infec- 
tion. There were no cases of meningitis, 
cerebrospinal fluid leak, or other intracra- 
nial events. There were no cases of visual 
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Symptom 
Resolved Complication Follow-up, y 
Yes (—) 3 
Yes Slight ectropion 3 
Yes (=) 5 
Yes (—) 8 
Yes Bone infection 3 
Yes (—) l F 1 
Yes (—) 2 
Yes Wound infection 5 

















Fig 4.—Coronal computed tomography of pa- 
tient postoperatively showing complete re- 
moval of the ossifying fibroma with wire mesh 
repair of skull base and muscle obliteration of 
the ethmoid sinus. 


change, diplopia, or pulsatile exophthal- 
mos. 


REPORT OF CASES 


CasE 5.—A 16-year-old girl presented 
who, at the age of 14 years, complained of 
headaches. Roentgenographic studies done 
at another institution revealed a partially 
calcified intracranial mass in the anterior 
fossa, with the presumptive diagnosis of 
meningioma. She underwent an anterior 
craniotomy and partial excision of the mass 
that was found extending through the an- 
terior cranial vault into the sinuses and or- 
bit. Only the intracranial portion was re- 
moved, and the anterior skull base was re- 
constructed with wire mesh and fascia. The 
final diagnosis was ossifying fibroma. She 
did well for 2 years when she presented to 
our institution complaining of headache 
and eye pain. She was found to have an ex- 
tensive fibro-osseous lesion involving the 
orbit, ethmoid sinus, frontal sinus, and an- 
terior skull base. She was found to have 
proptosis, but no visual loss or diplopia. It 


Ossifying Fibromas—Blitzer et al 1113 


ar 





Fig 5.—Posteroanterior skull roentgenogram showing a large osteoma 
of the frontoethmoidal region. 





Fig 7.—Intraoperative photograph showing the brain retracted and the 
osteoma about to be removed from the frontoethmoidal region. 


Fig 9.— Axial computed tomography of patient with large osteoma of the 
left frontoethmoidal region. 
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Fig 6.—Lateral skull roentgenogram showing a large osteoma of the 
frontoethmoidal region. 





Fig 8.—Lateral skull roentgenogram showing large osteoma of the fron- 
toethmoidal region. 


Fig 10.—Intraoperative photograph showing the brain retracted and the 
osteoma of the frontoethmoidal region exposed. 
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was elected to approach the lesion from a 
Lynch-type incision, with subtotal removal 
of the ossifying fibroma. The limitations of 
the resection were the wire mesh repair of 
the anterior fossa above, and the confines of 
the optic nerve posteriorly. After this pro- 
cedure, the pain was relieved, as was the 
proptosis. Pathologic diagnosis revealed os- 
sifying fibroma. 

This patient was followed up and under- 
went a yearly computed tomographic (CT) 
scan to evaluate the growth of the lesion. 
After 5 years the lesion again produced pain 
and proptosis. A preoperative CT scan re- 
vealed regrowth of a large lesion of the left 
orbit and frontoethmoidal region (Figs 1 
and 2). She underwent a bifrontal craniot- 
omy with preservation of oHaction on the 
right side and complete excision of the 
lesion, including tumor at the orbital apex. 
The anterior skull base was reconstructed 
with wire mesh. A postoperative CT scan 
(Figs 3 and 4) shows complete removal of 
the lesion. She has since been asymptom- 
atic for the past 3 years sirce undergoing 
surgery. 

Case 7.—A 38-year-old man presented 
with a facial deformity of the forehead and 
a history of recurrent headaches. Preoper- 
ative roentgenograms (Figs 5 and 6) showed 
an extensive osteoma of the frontoethmoi- 
dal region. The forehead wasdeformed with 
a large lesion of the middle end left aspects 
of the forehead. He underwent a craniofa- 
cial approach to this gigantiform lesion, 
where a total removal of the lesion was ac- 
complished (Fig 7). The frontal defect was 
reconstructed with wire mesh and methyl- 
methacrylate. The patient had no compli- 
catiens and remains symptcm free for the 
past 2 years. 

Case 6.—A 4l-year-old man presented 
with a history of headaches. Roentgeno- 
grams revealed a gigantiform lesion of the 
frontoethmoidal region (Fig 8). A CT scan 
showed a large lesion involving the orbit, 
frontal sinus, ethmoid sinus, and bone of 
the anterior fossa (Fig 9). A craniofacial 
approach was utilized for complete excision 
of the osteoma (Fig 10). The area was 
reconstructed with an inferiorly based per- 
icranial flap. The patient remains asymp- 
tomatic 1 year after surgery. 


COMMENT 


Treatment of osteomas and ossify- 
ing fibromas is necessitated by disfig- 
urement or symptoms produced by en- 
croachment of the tumoron surround- 
ing structures. The tumors may 
obstruct the sinuses. producing 
chronic infection. They may produce 
paresthesias, visual disturbance or 
loss, and proptosis. They may also ex- 
tend into the anterior fossa eroding 
the dura and permitting leakage of 


cerebrospinal fluid or passage of air 
intracranially, producing a pneumato- 
cele. Meningitis and brain abscess, al- 
though uncommon, has been re- 
ported.'* 

Patients who have these symptoms 
should undergo a thorough roentgeno- 
graphic evaluation, including axial 
and coronal CT scans. Ossifying fibro- 
mas on roentgenographic studies usu- 
ally appear as round, ovoid, or clusters 
of round tumor with an “egg shell” pe- 
rimeter and a homogeneous fibrous 
bony pattern within the walls. The tu- 
mor often expands and breaks cortical 
bone around it. The osteomas usually 
appear as homogeneous, dense, or solid 
multiloculated masses that may ex- 
pand surrounding bony structures.” 

Therefore, patients who otherwise 
are in good health and who have gi- 
gantiform lesions of the frontoethmoi- 
dal region should be considered candi- 
dates for craniofacial resection and 
complete removal of the tumor if the 
lesions are causing facial deformity, 
pain, recurrent sinusitis, proptosis, 
diplopia, visual loss, or intracranial 
complications, including leakage of 
cerebrospinal fluid, pneumocephalus, 
or meningitis. '**?° This approach is 
consistent with the work of Edgerton 
et al” in fibrous dysplasia where they 
stated that “surgery should be per- 
formed as soon as important function 
is threatened or when facial deformity 
becomes substantial.” 

This technique should be carried out 
as a team effort, with the participation 
of neurological and head and neck sur- 
geons. With wide exposure, preserva- 
tion of vital structures is easily carried 
out. The complications of tumor resec- 
tions performed in this manner were 
best described by Ketcham et al.’ 
These complications included infec- 
tion, leakage of cerebrospinal fluid, or- 
bital damage, and intracranial injury. 
In our series, only two infectious com- 
plications occurred. There were no or- 
bital, cosmetic, or intracranial compli- 
cations. 

Although osteomas and ossifying fi- 
bromas are benign lesions, they may be 
locally destructive and aggressive. 
When gigantiform lesions of the fron- 
tal and ethmoidal sinuses are symp- 
tomatic producing pain, infections, vi- 
sual symptoms, deformity, or intra- 
cranial complications, a craniofacial 
approach with total excision can be 
safely employed. 
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The Effects of Radiation on 
Tracheoesophageal Puncture 


A Retrospective Study 


Michael D. Trudeau, PhD; David E. Schuller, MD; Deborah A. Hall, MA 


è A census survey of the records of the 
Department of Otolaryngology, The Ohio 
State University, Columbus, identified 
108 patients with tracheoesophageal 
puncture (TEP) for voice restoration. Fif- 
ty-one patients received radiation therapy 
in the management of the disease, 50 did 
not, and seven were unavailable for fol- 
low-up. The records were reviewed and x’ 
tests applied to identify possible effects 
of radiation therapy on the achievement 
of TE speech and on TEP-related compli- 
cations. Results of a census indicate that, 
with the exception of radiotherapy, the 
two groups of patients were highly similar 
with respect to ultimate achievement of 
TE speech and to the frequency with 
which complications occurred, eg, stoma 
stenosis or leakage via TE fistula. These 
findings support the incorporation of TEP 
with the total laryngectomy procedure, 
even for patients for whom radiation ther- 
apy is indicated. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1116-1117) 


TP past reports of tracheoesophageal 
puncture (TEP) for voice restora- 
tion,'? we have emphasized our suc- 
cessful experience with the Singer- 
Blom’ procedure overall and, in par- 
ticular, with primary TEP (puncture 
coincidental with laryngectomy). Our 
earlier focus had been on comparing 
and contrasting patient outcome in 
primary vs secondary TEP. On the 
basis of our data and those of others,** 
we concluded that complications 
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found among patients with primary 
TEP were largely independent of the 
timing of TEP and were due to the 
effects of the disease or its treat- 
ment. 

One established, common compo- 
nent of laryngeal cancer treatment is 
radiation therapy. Tracheoesophageal 
puncture for voice restoration is an 
efficacious procedure only as far as 
it is compatible with the overriding 
concern of treatment of the cancer. 
The literature seems divided as to 
whether TEP with radiotherapy poses 
an increased threat of complications 
to the patient”! or has little effect.’ If 
effects do arise, they should involve 
that area disturbed by the surgery 
and the radiation, ie, the stoma and 
the TE fistula. 

The purpose of our investigation 
was to identify possible complications 
associated with therapeutic radiation 
among laryngectomized patients with 
TEP and to compare the occurrence of 
these complications with that among 
nonirradiated patients. 


PATIENTS AND METHODS 
Data Collection 


This study represents a continuation of a 
review of the records of all patients with 
TEP served by the Department of Otolar- 
yngology, The Ohio State University, 
Columbus. The timespan of the census was 
August 1980 to June 1988. The review 
identified 101 cases with adequate data in 
the patients’ medical charts for inclusion 
in the study. (A total of 108 patients with 
TEP were identified.) 


Patients 


Fifty-one patients received radiation 
therapy and 50 did not. Eighty were men 
and 21 were women, reflecting the trend’® 
of women representing an increasing pro- 
portion of cases of head and neck cancer. 

For 96 cases the Singer-Blom procedure 
was used. For the remaining five cases, the 
procedure of Shapiro and Ramanathan"! 
with superiorly tending fistula and tra- 
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cheostoma vent with attached superiorly 
tending voice prosthesis (Periscope pros- 
thesis) was used. While our experience 
with the latter procedure has been disap- 
pointing and we no longer use it, we 
retained these patients in our sample, rea- 
soning that the purpose of the study was to 
identify problems arising from combined 
puncture and radiation and that inclusion 
of these cases was apt for this purpose. 

Two thirds (68) of the cases received 
primary TEP, and the remainder (33) 
received secondary TEP. Because these 
cases were uniformly distributed with 
respect to our focal independent variable, 
radiation therapy (Pearson’s x? test of 
association, x? = 0.08, df=1, not signifi- 
cant), we pooled our cases disregarding the 
timing of TEP. 

Since the initiatien of our series, there 
has been a proliferation of types of voice 
prostheses with which to stent the TE 
fistula and to prevent aspiration. For the 
purposes of this study, we saw no reason to 
differentiate our results based on type of 
prosthesis. 


RESULTS 


Before conclusions were drawn con- 
cerning the effects of radiotherapy on 
surgical-prosthetic voice restoration, 
the sample should be determined to be 
balanced in the incidence of other 
conditions that could adversely affect 
voice restoration. A significant out- 
come (for all comparisons, x? =3.84, 
P < .05) would indicate that the fac- 
tors involved are not independent. 
Four such factors were identifiable 
from the database—alcohol abuse,” 
travel time to the clinic in excess of 
one hour,’ recurrence of the disease, 
and patient survival. Comparisons 
were made using Pearson’s x? test of 
association. In terms of radiation 
therapy and alcohol abuse, five in the 
irradiated group and six in the nonir- 
radiated group were identified as 
alcohol abusers. The test of associa- 
tion (x? = 0.152) was not significant; 
therefore, the deleterious effects of 
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alcoholism may be viewed as having 
an equal influence on patients who 
received and those who dic not receive 
radiotherapy. 

A second patient-related factor we 
associated with potential difficulties 
was travel time to the clinic greater 
than one hour. As with aleohol abuse, 
this factor seemed to be evenly dis- 
tributed throughout our sample (34 
irradiated and 30 _ nenirradiated 
patients had an excess travel time, 
x? = 0.112). 

In terms of disease-re.ated condi- 
tions, recurrence of the carcinoma and 
health deterioration to the point of 
death seemed to be potemt complica- 
tions in TE voice restoration. While 
there was a slightly greater propensi- 
ty for recurrence among the irradi- 
ated patients (22 irradiated vs 18 non- 
irradiated), this was not significant 
(x? = 0.537). The survival rate in the 
two halves of the sample was essen- 
tially equal (39 of 51 irradiated and 
38 of 50 nonirradiated patients, 
X = 0.001). A third threat to patient 
health that could be associated with 
TE puncture was aspiration pneumo- 
nia. This never occurred in the 101 pa- 
tients in the census sample. 

On the basis of the foregoing com- 
parisons, we concluded that the sam- 
ple was balaneed with respect to alco- 
holism, isolation from the clinic, 
recurrent disease, and survival rate. 
Conclusions drawn from the following 
data coneerning the influence of radi- 
ation therapy are, therefore, indepen- 
dent from the preceding four condi- 
tions. 

A serious complicatior to surgical- 
prosthetic voice restoration is the 
unintended extrusion of the prosthe- 
sis with possible closure of the fistula, 
as this ebviates the purpose of the 
procedure and renders TE speech 
impossible. The review o? the medical 
records revealed that 16 of the irradi- 
ated patients and 17 of the nonirra- 
diated patients experienced accidental 
extrusion of the voice prosthesis. As 
represented in the data, accidental 
extrusion of the fistula was common 
(one patient in three in this popula- 
tion regardless (x? = 0.336) of radia- 
tion therapy. Our experience has been 
that, when other complications do not 
interfere, the patients with accidental 
closure opt for repuncture. 
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A second complication arising from 
the fistula is aspiration either 
through the prosthesis or around it. 
Since leakage through the prosthesis 
is correctable by changing the device, 
patients with chronic complaints of 
leakage or aspiration are generally 
experiencing an incompetent fistula. 
This occurred infrequently in both 
irradiated and nonirradiated patients. 
Although it is tempting to solve this 
problem by using a larger diameter 
prosthesis, our initial choice of treat- 
ment is to reinsert a 14-F catheter 
for 24 to 48 hours to allow fistula 
stenosis. Our patients are trained to 
use the eatheter when cleaning the 
fistula or as an emergency stent in 
instances of accidental extrusion and 
loss of the prosthesis. They are able, 
therefore, to apply this method of 
controlling leakage at home should 
the problem recur. 

Stoma diameter also has an effect 
on TE voice restoration, particularly 
when the stoma is too small. Insertion 
of the prosthesis is difficult, and 
obstruction of the airway is physically 
or psychologically unacceptable to the 
patient. In inspecting our data, we 
found no greater likelihood of stenosis 
of the stoma to occur in patients 
receiving radiation (13 patients) than 
in those who did not (ten patients, 
x? = 0.508). We did find that almost 
one patient in four required stomal 
revision or a vent to control stenosis 
and to maintain an adequate airway. 
This proportion may be elevated by 
the high number of our patients (32) 
requiring myocutaneous flaps for 
neck and stoma reconstruction. The 
lack of supporting tissue for the mus- 
cle and the increased scarring associ- 
ated with the flap surgery seem to 
make these patients susceptible for 
stoma stenosis. 

As a final comparison, we sought to 
determine whether radiation therapy 
had an effect on the eventual achieve- 
ment of TE speech. Again, the data 
revealed no significant differences 
between patients receiving radiation 
(38 achieving speech) and those who 
did not (86 achieving speech, 
x? = 0.208). Our impression is that 
postoperative radiation therapy re- 
tards the acquisition of TE speech by 
patients with primary TEP. These 
patients achieve TE speech, but at 
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some point after the completion of the 
therapeutic radiation. At this time 
this is only an impression. We are in 
the process of accumulating the data 
needed to support or refute our view. 


COMMENT 


We did not identify a significant 
relationship between radiotherapy 
and any of the potential complications 
presented above. The results did not 
support the perception of radiation as 
a negative prognostic indicator for TE 
speech candidacy. Our experience 
with the Singer-Blom procedure 
spanned almost eight years and over 
100 patients. The majority of these 
patients received primary TEP. Com- 
plications did arise among these 
patients but were generally amenable 
to treatment to control them. We have 
found the rate of complications ac- 
ceptable and intend to continue to 
utilize primary TEP in the speech 
rehabilitation of the laryngectomized 
patient. 
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Microvascular Free Flap Reconstruction 
for Head and Neck Defects 


Barry L. Wenig, MD, Alex J. Keller, MD 


@ In a three-year period, 53 microvas- 
cular free-tissue grafts were performed 
on 51 patients to repair defects following 
major head and neck ablative surgery or 
trauma. The vast majority were done at 
the time of tumor resection. The remain- 
der were done as secondary operations 
after resection or injury. The choice of 
free flap was dictated by the reconstruc- 
tive needs of the patient and donor site 
availability. Fifty-two (98%) of 53 free- 
tissue transfers were successful with one 
failure resulting from venous thrombosis. 
Complications were noted in 16 of 53 
flaps. The majority of these complications 
were in flaps used to replace bony 
defects or oropharyngeal resections. 
Although free flaps may appear to be 
more risky than traditional forms of recon- 
struction, they offer the surgeon a greater 
spectrum of reconstructive options. Limi- 
tations of the use of free flaps result only 
from lack of technical skills and special- 
ized equipment. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1118-1120) 
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peeh resulting from extirpation 
of various head and neck malig- 
nant neoplasms or those resultant 
from trauma will often leave patients 
with both functionally and cosmeti- 
cally disabling deformities. Multiple 
reconstructive techniques attest to 
the difficulties associated with recon- 
struction of major head and neck 
defects and the lack of reliability of 
many of these methods. 

Until the advent of skin and muscle 
flaps, choices for reconstruction were 
quite limited. The introduction of the 
deltopectoral flap by Bakamjian' and 
the extensive work of Ariyan’ and 
Baek et al’ with the pectoralis major 
myocutaneous flap helped pioneer a 
new course in head and neck recon- 
struction. 

Historically, the limitations of head 
and neck extirpative surgery have 
been patient inability to tolerate the 
extensive procedure and its associated 
morbidity, disfigurement, and func- 
tional alteration. With the increased 
use of microvascular free-tissue 
transfer over the past ten years, these 
restrictions are no longer as impor- 
tant. In this article, we describe our 
experience with free flaps in the 
reconstruction of various head and 
neck defects. 


PATIENTS, MATERIALS, AND 
METHODS 


Fifty-one patients who underwent a 
total of 53 microvascular flaps to repair 
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major defects of the head and neck region 
between January 1985 and December 1987 
were reviewed retrospectively. Their ages 
ranged from 18 to 80 years (average age, 
57.6 years). Tumors resected either pri- 
marily or secondarily accounted for 47 of 
the patients. An additional two patients 
underwent reconstruction for osteoradio- 
necrosis following tumor resection and 
radiation therapy while one patient under- 
went reconstruction following trauma to 
the mandible and one patient for a flap 
failure. Two simultaneous flaps were per- 
formed on one patient. 

Reconstructions were divided into pri- 
mary and secondary groups. Forty-four 
flaps were performed at the time of tumor 
ablation while the remaining nine were 
done secondarily. 

The choice of free flap was dictated by 
the reconstructive needs of the patient and 
the donor site availability, with six donor 
sites being used. The majority of flaps 
were evenly distributed between the deep 
circumflex iliac bone graft (12 of 53), the 
rectus abdominis muscle (13 of 53), the 
vascularized jejunal segment (11 of 53), and 
the radial forearm fasciocutaneous graft 
(15 of 53). The lattisimus dorsi muscle (one 
of 53) and the vascularized superficial tem- 
poralis fascia (one of 53) were used as well. 
The location of the primary tumor was 
divided between various head and neck 
sites (Table 1). Histologically, the majority 
were of squamous cell origin, with adeno- 
carcinoma accounting for an additional 
three. Malignant fibrous histocytoma, 
recurrent basal cell carcinoma, osteogenic 
sarcoma, and meningioma accounted for 
one each (Table 2). 

Radiation therapy was administered to 
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11 of 51 patients prior to resection and 
reconstruction while 33 of 51 patients 
received postoperative radiation therapy. 
Seven patients did not undergo radiation 
treatment for various reasons. 


RESULTS 


Fifty-two (98%) of 53 free-tissue 
transfers were successful with one 
(2% ) flap failure due to venous throm- 
bosis. Follow-up information was 
available on all patients. Duration of 
follow-up ranged from one to 42 
months, with a mean of 22 months. 

Currently, 30 (59%) of 51 patients 
are alive anc free of recurrent tumor. 
Seven patients (13%) are living with 
recurrent or metastatic tumor while 
an additional seven (13%) are dead as 
a result of their tumor. Three patients 
(7% ) died of causes unrelated to their 
tumor while the remaining four 
patients (8%) died in the periopera- 
tive period. 

Overall, complications were noted 
in 16 (30% ) of 53 flaps, with multiple 
complications seen in several patients. 
The flaps that were used to replace 
segments of mandible, such as the 
deep circumflex bone flap, or those 
used in conjunction with oromandibu- 
lar reconstruction, such as the rectus 
abdominis muscle, had the highest 
incidence of complications. Clearly, 
the added demands of geometry of 
mandibular replacement complicated 
the reconstruction. 

Postoperative complications devel- 
oped in six (50% ) of 12 iliac crest bone 
grafts. Two were seen in secondary 
reconstructions and four in primary 
repair (Table 3). Four could be direct- 
ly attributed to the flap donor or 
recipient sites while two cardiorespi- 
ratory arrests were systemic compli- 
cations of uncertain origin. Rigid 
internal fixation was used in each of 
these patients to stabilize the bone. 

Seven (54%) of 18 rectus abdominis 
muscle flaps were associated with 
complications (Table 3). All of those 
were seen in primary reconstructions. 
Five could be directly attributed to 
the flap while two were systemic in 
nature. Rigid internal fixation was 
used in six of the seven patients who 
developed complications. 

Individual complications were 
noted in three other groups: vascular- 
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Table 1.—Site of Primary Tumors 







Oral cavity 19 
Oropharynx 10 
Hypopharynx 14 
Paranasal sinuses 4 







Temporal bone 
Major salivary glands 






Table 2.—Histologic Diagnosis of Primary 
Tumors 


Histologic Diagnosis No. 
43 


Squamous cell carcinoma 


Adenocarcinoma 
Malignant fibrous 
histiocytoma 
Recurrent basal cell 
carcinoma 
Osteogenic sarcoma 
Meningioma 





ized jejunum, radial forearm, and lat- 
tisimus dorsi (Table 3). The jejunal 
graft was the only failure resulting 
from venous thrombosis. The patient 
ultimately developed multisystem 
failure, sepsis, and then died. A neck 
hematoma was noted in a patient 
undergoing radial forearm transfer, 
and one patient who underwent a lat- 
tisimus dorsi muscle flap had com- 
plete healing in both donor and recip- 
ient sites but aspirated on the day 
prior to hospital discharge and subse- 
quently died of a cardiorespiratory 
arrest. No complications resulted 
from the temporalis muscle flap. 
Uneventful resolution of complica- 
tions was seen in 11 (69%) of 16 
flaps. 


COMMENT 


With the variety of reconstructive 
techniques currently available, the 
problem of selecting the one most 
appropriate for each clinical situation 
becomes more important than in the 
past. The ideal repair following abla- 
tive surgery allows for closure of the 
soft-tissue defect, supplies external 
coverage as necessary, returns func- 
tion, and minimizes cosmetic deformi- 
ty. 

Flaps not based on an axial vascular 
pedicle will often fail to fulfill recon- 
structive goals. Tension on the flap or 
at the suture line or poor vascularity 
often seen in irradiated tissue will 
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Table 3.—Complications 


Deep circumflex bone 
graft 6/12 (50) 
Skin slough 2 
Temporary femoral 
nerve palsy 
Cardiorespiratory arrest 
Death 
Coma 
Wound infection 
Rectus abdominis muscle 
Orocutaneous fistula 
Suture dehiscence 
Wound infection 
Pneumonia 
Sepsis 
Death 
Jejunal vascularized graft 
Flap failure 
Sepsis, death 
Radial forearm 
fasciocutaneous flap 1/15 (6) 
Neck hematoma 1 
Lattisimus dorsi muscle 1/1 (100) 
Aspiration 1 
Death 1 








/13 (54) 


/11 (9) 
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lead to flap separation and death. 
Complications associated with myo- _ 


cutaneous flaps as reported by 
Ariyan,* Mehrhof et al,‘ and Reese et 
alf as well as our own dissatisfaction 
have led to attempts to identify a 
better reconstructive modality. Free 
vascularized grafts have become 
accepted as reconstructive modalities 
to repair contour defects resulting 
from loss of soft tissue and bone.’ 
Numerous donor sites have been used 
for free-tissue transfer with both 
soft-tissue*'’ and hard-tissue'*! recon- 
structions having been reported. 

Advances in diagnostic imaging 
such as computed tomography or 
magnetic resonance imaging have 
enabled an accurate assessment of 
tumor size and location. Former limi- 
tations resulting either from anatom- 
ic position or invasion of bone or vital 
structures no longer apply and the 
combination of preoperative clinical 
and roentgenographic findings enable 
planning of appropriate free-flap 
donor sites. 

Despite the obvious advantage of 
tissue that is essentially free of size 
and reach limitations, free flaps offer 
the distinct disadvantage of the need 
for specialized equipment and train- 
ing. Technical failure in the creation 
of the microvascular anastomosis will 
rapidly lead to flap death and poten- 
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tially serious complications or even 
patient death. 

In analyzing our data, several 
important trends are noted. A smaller 
number of complications were seen 
with transfer of soft tissue only, 
regardless of the donor site. The use of 
bone apparently increased the inci- 
dence of complications. Second, soft- 
tissue flaps that were used to close 
oropharyngeal defects and that were 
incorporated with rigid internal fixa- 
tion to re-create mandibular contour 
also had more complications than 
soft-tissue replacements alone. This 
complication rate, however, was less 
than our own or other experiences 
with pedicle flaps for similar recon- 
structive efforts. Third, microvascu- 
lar free-tissue flaps are hardy and can 
be applied without hesitation to irra- 
diated beds or when full-course radia- 
tion therapy is to be used postopera- 
tively. Finally, the extensive nature of 
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the ablative and reconstructive ef- 
forts in patients with head and neck 
tumors who otherwise are somewhat 
immunologically and medically com- 
promised increases the risk of cardio- 
vascular and respiratory complica- 
tions. Our perioperative mortality 
rate of 7.8% is comparable with that 
reported by other authors performing 
similar ablative procedures.” 

Fifty-two (98%) of 53 microvascu- 
lar transfers in our series were suc- 
cessful. In the one failure, venous 
thrombosis was suspected. This 
patient had revision surgery within 24 
hours with a successful second free 
jejunal transfer. This success rate of 
free flaps certainly compares favor- 
ably with the reported success of ped- 
icle flap transfer.’ 

Of the overall number of complica- 
tions, approximately one half could be 
attributed to the recipient site. 
Donor-site infection was noted in two 


References 


9. Nahai F, Stahl RS, Hester TR, et al: 
Advanced applications of revascularized free 
jejunal flaps for difficult wounds of the head and 
neck. Plast Reconstr Surg 1984;74:778-781. 

10. Hester TR Jr, McConnel FMS, Nahai F, et 
al: Reconstruction of cervical esophagus, hypo- 
pharynx and oral cavity using free jejunal trans- 
fer. Am J Surg 1980;140:487-491. 

11. Wenig BL, Keller AJ, Shikowitz MJ, et al: 
Anatomic reconstruction and function rehabil- 
itation of oromandibular defects with rigid 
internal fixation. Laryngoscope 1988;98:154-159. 

12. Jones NF, Sekhar LN, Schramm VL: Free 
rectus abdominis muscle flap reconstruction in 
the middle and posterior cranial base. Plast 
Reconstr Surg 1986;78:471-477. 

13. Soutar DS, Scheker LR, Tanner NSB, et al: 
Radial forearm flap: A versatile method for 
intra-oral reconstruction. Br J Plast Surg 1983; 
36:1-8. 

14. Matthews RN, Fatah F, Davies DM, et al: 
Experience with the radial forearm flap in 14 
cases. Scand J Plast Reconstr Surg 1984;18:303- 
310. 

15. Soutar DS, Widdowson WP: Immediate 
reconstruction of the mandible using a vascular- 
ized segment of radius. Head Neck Surg 1986; 
8:232-246. 

16. Taylor GI: Reconstruction of the mandible 
with free composite iliac bone grafts. Ann Plast 
Surg 1982;9:361-376. 


1120 Arch Otolaryngol Head Neck Surg—Vol 115, September 1989 


patients. Only two fistulas developed 
despite the large amount of tissue 
that was resected from those patients 
whose tumors were oropharyngeal or 
hypopharyngeal. No meningitis or 
cerebrospinal fluid leaks were noted 
in those patients undergoing proce- 
dures connecting the cranial and the 
oral cavity. These results can be 
attributed to the vascularized muscle 
flaps that provide reliable, healthy 
tissue. 

Although potentially serious risks 
are associated with the use of free 
flaps, in skilled hands they appear to 
offer a greater latitude in reconstruct- 
ing head and neck defects than do the 
more traditional fixed pedicle flaps. 
Free-tissue transfer complements the 
success of adequate extirpation by 
improving the function, appearance, 
and quality of life of these unfortu- 
nate patients. 
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Clinical Notes 


Management of Petrous Apex Lesions 


Danie! J. Franklin, MD; Herman A. Jenkins, MD; Barry L. Horowitz, MD; Newton J. Coker, MD 


e Advancements in imaging pose new 
diagnostic and therapeutic dilemmas as 
smaller lesions in the relatively inaccessi- 
ble regions of the petrous apex and clivus 
are identified. Differentiation of true 
pathology from artifact and anatomic vari- 
ants is critical in management of these 
lesions. We describe-our experience with 
five patients diagnosed with petrous apex 
lesions: three, cholesteatomas; one, cho- 
lesterol! granuloma; and one, false-posi- 
tive. Soft-tissue obliteration of the tempo- 
ral bone defect with postoperative follow- 
up using high-resolution computed tomo- 
graphic scanningandmagnetic resonance 
imaging is proposed as an alternative to 
exteriorization. 

(Arch Otolaryngol Head Neck Surg. 
1989;115:1121-1 125) 


esions of the petrous apex are 
clinically silent for long periods 
with patients often complaining of 
vague and nendramatic symptoms 
that delay diagnosis. Headache from 
dural traction, atypical facial pain, 
mixed hearing loss, vertigo, eusta- 
chian tube dysfunction, and middle 
ear effusion, while common otoneuro- 
logic complaints, may be the initial 
manifestations of an extensive pet- 
rous apex lesion. These lesions, espe- 
cially benign eystic ones, frequently 
achieve significant size with marked 
bony erosion before diagnosis is 
made.’ 
Once recognized, the differential 
diagnosis øf petrous apex lesions 
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includes congenital or primary chole- 
steatoma-epidermoidomas, cholesterol 
granuloma, primary mucocele, 
schwannoma, meningioma, chondro- 
ma, chondrosarcoma, or metastatic 
neoplasms. The most frequent cause 
of petrous apex destruction is a sec- 
ondary process from either contiguous 
lesions or metastases. Primary 
lesions intrinsic to the petrous apex 
are less common, but are not rare. 
Discernment of pathologic processes 
in this area and evaluation of their 
extent is critical in diagnosis and pre- 
operative planning. 

Petrous apex lesions pose several 
diagnostic and therapeutic dilemmas. 
The relative inaccessibility of this 
location associated with the surround- 
ing bony, neural, and vascular struc- 
tures often precludes traditional diag- 
nostic techniques. Since vital struc- 
tures here are encased in bone, thin- 
section computed tomography (CT) 
has been the method of choice in 
imaging this complex area.’ Recent 
improvements in magnetic resonance 
imaging (MRI) have demonstrated its 
usefulness, particularly in combina- 
tion with CT scanning. Preoperative 
differential diagnosis of petrous apex 
lesions is based primarily on their 
radiographic characteristics. 

Petrous apex lesions often abut on 
dura, the internal auditory canal, or 
the internal carotid artery, resulting 
in several management problems. The 
accepted surgical dictum of exterior- 
ization may be impractical due to 
exposure of cranial nerves and major 
vascular structures, attenuated dura, 
or cerebrospinal fluid leakage. Soft- 
tissue obliteration may be required 
for protection of these vital struc- 
tures. In this article, we present our 
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experience with a series of patients 
undergoing petrosectomy with soft- 
tissue obliteration. Current imaging 
techniques have proven to be a valu- 
able and adequate means of following 
up these patients on a long-term 
basis. 


REPORT OF CASES 


Case 1.—A 38-year-old man presented 
with a one-year history of left-sided 
decreased hearing acuity, dysequilibrium, 
mild headaches, and numbness of the left 
cheek. Results of a physical examination 
were unremarkable, except for decreased 
pinprick sensation over the left temporal 
and malar eminence area. An audiogram 
revealed a pure-tone average of 17dBanda 
speech reception threshold of 20 dB. Roll- 
over in his speech function was present. A 
CT scan (Fig 1) revealed a mass involving 
the left petrous ridge with bony erosion 
and sclerotic, scalloped margins. The lesion 
was located anteromedial to the internal 
auditory canal with erosion of the ante- 
romedial portion of the meatus and exten- 
sion to the jugular foramen. Cerebral angi- 
ography was unremarkable. A transotic 
approach’ revealed a eystic lesion occupy- 
ing the most medial aspect of the petrous 
pyramid, extending from the medial wall 
of the internal auditory canal over the 
posteromedial surface of the jugular bulb 
underneath the carotid artery and medial- 
ly to the clivus. The cyst wall was dissected 
free, leaving exposed posterior fossa dura 
and jugular bulb. The apex of the cavity 
was marsupialized into the subarachnoid 
space of the posterior fossa and sealed 
from the remaining temporal bone defect 
with fascia. The lateral aspect of the surgi- 
cal defect was obliterated with muscle and 
fat. Pathologic findings demonstrated a 
cholesterol granuloma. A follow-up MRI at 
one and three years revealed no evidence of 
recurrence (Fig 2). 

CASE 2.—A 22-year-old woman was 
referred for left cerebrospinal otorrhea. At 
12 months of age, a cystic hamartoma had 
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been removed from the left cerebellum via 
a posterior fossa approach. She subse- 
quently developed recurrent meningitis 
and cerebrospinal rhinorrhea requiring 
two attempts at mastoid obliteration. She 
did well for several years until approxi- 
mately two months prior to referral when 
she developed left-sided otalgia. Results of 
an examination at that time revealed bulg- 
ing of the external canal skin and a small 
opening filled with squamous debris in the 
previously blind sac-closed ear canal. Local 
debridement of the area resulted in a cere- 
brospinal fluid leak, and she was referred 
to us. A large moist cavity lined with 
squamous debris was present in the tempo- 
ral bone. Audiogram revealed no hearing 
in the left ear. Preoperative CT scanning 
(Fig 3) revealed a nonenhancing, heteroge- 
neous soft-tissue mass involving the left 
cerebellopontine angle and petrous apex 
with erosion of the left internal auditory 
meatus and jugular fossa, and an associ- 
ated well-defined cystic lesion involving 
the floor of the left middle cranial fossa. 
At the time of surgery, cholesteatoma was 
found in the middle ear, attic, and hypo- 
tympanum. Cerebrospinal fluid was leak- 
ing from a large encephalocele in the teg- 
men extending from the sinodural angle to 
the eustachian tube. Brain tissue filled the 
lateral and posterior semicircular canals 
and vestibule. A revision petrosectomy was 
performed, and the tegmental dural defect 
was repaired with fascia lata. The cavity 
was packed with fat and the external canal 
closed in a blind sac. Postoperative CT has 
shown no evidence of cholesteatoma recur- 
rence at two years (Fig 4). 

CASE 3.—A 31-year-old woman presented 
with a progressive right seventh-nerve 
paralysis present since infancy. In addition 
she had noted progressive hearing loss 
over several years with intermittent verti- 
go followed by a chronic otitis media with 
drainage. Results of an examination were 


remarkable for right anteroinferior perfo- 
ration and right facial paralysis. An audio- 
gram revealed a profound sensorineural 
hearing loss. A CT scan demonstrated an 
extensive lesion of the petrous apex (Fig 5). 


Cerebral arteriography revealed a nonen- 
hancing mass. She underwent a translaby- 
rinthine, transcochlear subtetal petrosec- 
tomy for a congenital cholesteatoma of the 
petrous apex. Extensive cholesteatoma was 





Fig 1.—Axial computed tomographic scan revealing left petrous apex mass with sclerotic, 


scalloped margins. 





b me 





Fig. 2.—Left, Spin-density-weighted image revealing iso-intense cavity filled with cerebrospinal 
fluid and obliterated temporal bone; right, T.-weighted image and bright cerebrospinal fluid filling 


cystic cavity and obliterated temporal bone. 





Fig 3.—Left cerebellopontine angle nonenhancing mass. 
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noted invelving the petrous apex and epi- 
tympanum with cochlear erosion and 
exposed, attenuated middle fossa dura. The 
cavity was obliterated with abdominal fat. 
Two years later a follow-up CT scan 
revealed no evidence of recurrent disease 
(Fig 6). 

Case 4.— A 25-year-old woman presented 
with a history of chronic left ear disease 
and otorrhea, a left simple mastoidectomy 
at age 7 years, and radical mastoidectomy 
for cholesteatoma at age 14 years. Results 
of an examination revealed recurrent cho- 
lesteatoma of the left ear cavity with no 
hearing on audiometry. At petrosectomy, 
the cochlea was eroded and posterior fossa 
dura attenuated and involved with chole- 
steatoma. Evacuation of this cholesteatoma 
resulted in a cerebrospinal fluid leak and 
the cavity was obliterated with muscle and 
fascia. An MRI obtained five years postop- 
eratively (Fig 7) revealed no evidence of 
recurrence. 

Case 5.—A 15-year-old girl with a histo- 
ry of mental retardation, partial complex 
seizure disorder, and a nine-year history of 
left-sided hearing loss was referred for a 
petrous apex lesion noted on MRI. A recent 
electroencephalogram had demonstrated 
an active left temporal spike focus not seen 
on previeus tests, and an unenhanced CT 
scan revealed an ill-defined left temporal 
lobe lucency. Results of an otologic exami- 
nation were remarkable only for a left- 
sided hearing loss. Preoperative audiogram 
revealed a left-sided severe-to-profound 
sensorineural] hearing loss. The MRI was 
interpreted by the neuroradiologist as a 
left petreus apex cholesteatoma (Fig 8). A 
translabyrinthine-transcochlear subtotal 
petrosectomy was performed, and only 
bone marrow was encountered in the 
petrous apex. Reassessment of the MRI 
postoperatively revealed similar T,/T, val- 
ues of the petrous apex and cervical verte- 
bral body bone marrow. 


COMMENT 


Thin-section CT scanning with con- 
trast is currently the preferred mode 
of imaging petrous apex lesions,‘ 
which wields superior information on 
involvement of structures encased 
within the bony petrous apex. Pattern 
of bone destruction and remodeling, 
average attenuation, presence of post- 
contrast enhancement, and the epi- 
center of the mass are all characteris- 
tics that help differentiate lesions 
hidden in this area.° Just as on patho- 
logic soft-tissue sections, benign 
lesions present with pushing margins 
revealing sharply and smoothly mar- 





Fig 4.—Follow-up computed tomographic scan one year postoperatively showing postoperative 


soft-tissue obliteration. 





Fig 5.—Axial and coronal computed tomographic scan revealing expansive right petrous apex 
mass. 


ginated radiologic defects on thin-sec- 
tion CT scanning, while malignant 
processes have infiltrating, moth- 
eaten, irregular borders. 

Benign lesions often reveal remod- 
eling of cortical bone with sclerotic 
margins reflecting their slow expan- 
sive growth. Of the benign lesions, 
contrast enhancement provides addi- 
tional information for distinguishing 
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the enhancing neuromas, meningio- 
mas, and giant aneurysms from the 
nonenhancing cholesteatomas-epider- 
moidomas, cholesterol granulomas, 
mucoceles, and dermoids. Discern- 
ment of two benign intrinsic lesions of 
the petrous apex, cholesteatoma and 
cholesterol granuloma, may be possi- 
ble based on the attenuation values of 
CT. Cholesterol granuloma is fre- 
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Fig 6.—Follow-up computed tomographic scan without evidence of recurrence and cholestea- 


toma. Postoperative soft-tissue obliteration is seen. 





Fig 7.—Magnetic resonance imaging obtained four years postoperatively shows left mastoidec- 
tomy defect without evidence of recurrent cholesteatoma. 





Fig. 8—T, (left)- and T, (right)-weighted images revealing left petrous apex ‘‘lesion.”’ 


quently isodense with brain, while 
cholesteatoma is hypodense to brain 


and isodense to cerebrospinal fluid.’ 


Mucoceles may be hypodense to brain 
unless infected and they may be indis- 
tinguishable from cholesterol granu- 
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loma.*’ Fortunately treatment for 
mucoceles and cholesterol granulomas 
is generally the same, ie, marsupiali- 
zation. It is the ablative or conserva- 
tive surgical approach to the petrous 
apex, however, that puts such priority 
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on preoperative judgment of tumor 
type. 

Magnetic resonance imaging serves 
to complement CT scanning, but does 
not replace it to date as the method of 
choice in the initial evaluation of this 
area. Magnetic resonance imaging 
offers the advantages of three-dimen- 
sional imaging and lack of bone vol- 
ume averaging, and in selected cases 
may be superior in estimating tumor 
size and extent. Differentiation of 
various histologic lesions of the 
petrous apex is, however, beyond cur- 
rently available imaging produced by 
MRI. Bone marrow within the petrous 
apex possesses similar T, values to 
many cerebellopontine angle lesions’ 
and makes separation of tumor from 
bone marrow difficult. In addition, 
cholesteatomas may possess variable 
T, values relative to the amount of 
keratin breakdown and lipid forma- 
tion.* The greater the lipid content, 
the stronger the T, signal and the 
brighter the lesion on T,-weighted 
images. Heterogeneity among patho- 
logically identical lesions and homo- 
geneity of signal characteristics 
between lesions and bone marrow lim- 
it the distinction and differentiation 
of tumors involving this area. 

Bone marrow signal in a poorly 
pneumatized petrous apex is common 
on MRI, but may be misleading in 
certain clinical settings. Any bright 
lesion produced on T, weighting 
should be differentiated from this 
entity by comparison of the contralat- 
eral petrous apex, by evaluation of 
cervical vertebral body bone marrow 
signals, or by comparison with CT 
scanning. Identification of a petrous 
apex lesion on MRI without a concur- 
rent CT scan demonstrating bony 
destruction may lead to erroneous 
conclusions as illustrated by case 5. 

While preoperative evaluation us- 
ing MRI is inferior to high-resolution 
CT scanning, postoperative follow-up 
using MRI in an obliterated cavity is 
extremely beneficial in detecting 
tumor recurrence. Once the bone of 
the petrous apex is removed, the 
advantage of CT scanning detection at 
the bone-soft-tissue interface is lost. 
Just as MRI is superior to CT scan- 
ning in detecting small soft-tissue 
lesions within the cerebellopontine 
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angle, MRI is superior to CT scanning 
in evaluating tumor recurrence in a 
soft-tissue obliterated cavity. The lack 
of bony imaging with volume averag- 
ing and the distinction cf soft-tissue 
characteristics based on T, and T, 
values place MRI as the method of 
choice in recurrence determination in 
an obliterated cavity. 

Just as technologic advancements 
in imaging have made Mentification 
of petrous apex lesions easier, micro- 
surgical techniques have made surgi- 
cal intervention in this area more 
feasible. Surgical approaches to the 
petrous apex have evolved based on 
the residual function of the audioves- 
tibular system. The following six 
approaches are employed today: 
translabyrinthine - transcochlear,’° 
middle cranial fossa,'! infratemporal 
fossa,” transsphenoidal,' suboccipital, 
and transpalatal-transc.ival.'* Some 
represent a compromisebetween opti- 
mal access and preservation of coch- 
lear function, and all attempt to pre- 
serve associated brain-stem, cranial 
nerve, cerebellar, and vescular struc- 
tures found in close proximity to the 
petrous apex. 

The most direct route to the petrous 
apex is through a lateral temporal 
bone approach using either an infra- 
temporal approach as designed by 
Fisch” or a translabyrinthine-trans- 
cochlear approach.'® Fisch? com- 
bines a cervical approach including 
anterior displacement of the mandib- 
ular condyle and mobilization of the 
zygoma and lateral orbital rim with a 
subtotal petrosectomy tracing the 
entire intrapetrous course of the 
internal carotid artery anterior to the 
cochlea. The cavity is ebliterated to 
prevent cerebrospinal fluid leakage, 
and a conductive hearing loss results. 
The translabyrinthine-transcochlear 
approach provides the greatest expo- 
sure of the petrous apex, but it sacri- 
fices any residual hearing in the 
involved ear and produces a large 
residual cavity with exposed dura, 
cranial nerves, and internal carotid 
artery. No one approach to the 
petrous apex is optimal in all clinical 
situations. Tumor type and residual 
hearing dictate either < conservative 
or a destructive approach to the 
tumor. 


Of six potential routes to the 
petrous apex, the transpalatal-trans- 
clival approach and the transsphenoi- 
dal approach provide the most limited 
access and visualization, difficult 
hemostasis,” and risk of ascending 
sepsis from the sinuses and nasophar- 
ynx.”? In addition, maintenance of a 
permanent fistula via an indwelling 
Silastic tube is difficult, and cavity 
cleaning is a problem. Both routes are 
more applicable to midline clival 
lesions. 

The commonly employed suboccipi- 
tal approach as modified for lesions of 
the petrous apex is hampered due to 
the contents of the internal auditory 
canal. Exposure frequently requires 
considerable traction on cranial 
nerves and retraction or excision of a 
portion of the lateral third of the 
cerebellum. Permanent drainage of 
cystic lesions is difficult through this 
approach. The middle cranial fossa 
approach may allow drainage of cystic 
lesions into the eustachian tube! and 
is a potential route for biopsy of uni- 
dentified lesions. Access is limited, 
however, and extreme medial expo- 
sure hampered due to potential com- 
pressions of the brain stem. Both cra- 
niotomy approaches preserve hearing, 
but access is limited and permanent 
fistulization is potentially difficult to 
achieve. 

Exteriorization, by creation of large 
radical cavities in the presence of 
attenuated dura and possible cerebro- 
spinal fluid leaks, and exposed neural 
and vascular structures may lead to 
persistent fluid leakage and chronic 
ear drainage. Soft-tissue obliteration 
may be required to control these com- 
plications.'*'’ Due to the high T, signal 
of fat, muscle obliteration, if clinically 
feasible, may be superior to fat, but 
regardless, the alternative of soft- 
tissue obliteration is not presented to 
supplant current clinical doctrine of a 
radical cavity for cholesteatoma or 
fistulization for cholesterol granulo- 
ma. Instead, it is presented as an 
alternative in situations where a radi- 
cal cavity of external fistulization 
poses an inordinate risk to dura, inter- 
nal carotid, or neural structures. Soft- 
tissue obliteration is used for protect- 
ing neurovascular structures and clo- 
sure of cerebrospinal fluid leaks, and 
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current imaging techniques are pre- 
sented as options for postoperatively 
evaluating these cases. 

While the follow-up period in our 
series is only two to five years postop- 
eratively, no evidence of recurrence 
has been found. We emphasize that 
continued long-term follow-up with 
radiographic imaging is important 
and these patients must be followed 
up for several years to guard against 
recurrent disease. 
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Modern Presentations of 
Bezold’s Abscess 


Eric E. Smouha, MD; Mark J. Levenson, MD; Vijay K. Anand, MD; Simon C. Parisier, MD 


@ The use of antibiotics in suppurative 
otitis media has greatly diminished the 
incidence of complications. Deep neck 
abscess arising from acute mastoiditis, a 
disease thoroughly described by Freder- 
ick Bezold early in this century, has 
become rare. In the last three years we 
have treated five cases of deep neck 
abscess of otogenic origin at our hospital. 
These cases exemplify Bezold’s classic 
description in their site of origin in the 
mastoid process and route of spread in 
the neck. However, our contemporary 
examples differed in clinical setting, 
latency of onset, and bacterial cause. In 
four of the cases, delay in diagnosis 
occurred because of failure to recognize 
the disorder. Computed tomography has 
proved valuable in the anatomic diagnosis 
and surgical planning. Renewed familiari- 
ty with the clinical presentations and 
pathogenesis of this now uncommon con- 
dition may prevent delay in diagnosis and 
initiation of therapy. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1126-1129) 


n 1908, Bezold and Siebenmann! 
described an entity in which 
infected air cells perforate the inner 
surface of the mastoid process to 
extend to the deep tissues of the neck, 
forming an abscess. Typically, adults 
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with well-pneumatized mastoid tips 
are predisposed to have such an 
abscess. Perforation occurs in the thin 
plate of bone at the incisura mastoid- 
eae (digastric groove). Pus tracks 
medially into the neck, deep to the 
insertion of the sternocleidomastoid 
muscle. Infection may spread down- 
ward along the sheath of the great 
vessels to reach the previsceral space, 
larynx, or mediastinum. Abscess for- 
mation may also involve the parapha- 
ryngeal and retropharyngeal spaces 
by direct extension. 

Bezold distinguished this form of 
abscess from subperiosteal and zygo- 
matic abscesses, which arise from 
perforations of the outer surface of 
the mastoid cortex and are more com- 
mon in children. In his time, abscess 
of the deep tissues of the neck typical- 
ly occurred weeks to months after the 
onset of a lingering acute otitis media. 
Occasionally, the suppurative process 
in the ear resolved completely before 
the neck infection became apparent. 
Pneumococcus was the most frequent 
causative organism. 

The incidence of complications of 
mastoiditis is much lower at the 
present time. The liberal administra- 
tion of antibiotics for upper respirato- 
ry tract infections may mask the clin- 
ical signs of mastoiditis. In certain 
clinical situations, the appearance of a 
neck mass without an obvious concur- 
rent infection in the ear may not be 
recognized as an abscess of otogenic 
origin. We describe five recent clinical 
examples that occurred in diverse set- 
tings. 
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CLINICAL MATERIAL 


At Manhattan Eye, Ear, and Throat 
Hospital, New York, five cases of abscess of 
the deep tissues of the neck of otogenic or- 
igin were identified and treated in the 
three-year period from 1982 to 1984. These 
cases were derived from a clinic popula- 
tion numbering 30 000 to 35 000 visits per 
year. 

The clinical presentations and preopera- 
tive findings are presented in Table 1. Two 
of our patients had acute otitis media with 
purulent otorrhea from a central perfora- 
tion, and developed neck abscess within 
three to four weeks of onset. Two patients 
had chronic mastoiditis with recurrent 
cholesteatoma in preexisting mastoid cavi- 
ties. One patient was a diabetic with necro- 
tizing otitis externa who developed second- 
ary mastoid suppuration with erosion into 
the deep spaces of the neck. 

The intraoperative findings in the vari- 
ous cases are described in Table 2. All cases 
were characterized by pus within the mas- 
toid process that perforated through the 
inner aspect of the tip to drain into the 
neck. Abscess formation was confined to 
the subdigastric area in two patients (pa- 
tients 3 and 5). One patient had extension 
to the parapharyngeal space (patient 2). 
Another patient had her abscess spread to 
the retropharyngeal and _ prelaryngeal 
compartments (patient 1). In patient 4, 
there was involvement of the belly of the 
sternocleidomastoid muscle and the over- 
lying fascia and skin. 

Two of the cases were complicated by 
facial paralysis (patients 1 and 3). 

Bacteriological findings are tabulated in 
Table 3. Gram-positive and gram-negative 
and aerobic and anaerobic organisms were 
retrieved. The flora in the mastoid and in 
the neck differed in three of five 
patients. 
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Patient\No./ 
Age, y Sex 


Presentation 


Table 1.—Preoperative Evaluation * 





Acute otitis media with otorrhea; developed 


neck mass, trismus, dysphagia, and 
facial weakness 


2/79/M 


wk after neck mass 


Diabetic male with four-month history of 
necrotizing external otitis, incompletely 


Tender mass (L) upper side of neck; S/P (L) 
mastoidectomy for cholesteatoma; onset 
of ctorrhea and tender auricle swelling 3 


Physical Findings 


Fever 38.3°C, acute otitis media with purulent 
otorrhea from central tympanic membrane 
perforation; 6 X 4-cm fluctuant mass (L) 
upper aspect of neck 

5-cm tender mass (L) upper aspect of neck; 
perichondritis of (L) auricle; purulent (L) 
otorrhea with squamous debris 


Latencyt 








Severe (L) otitis externa; no palpable neck 
mass; complete facial paralysis 


treated; presented with facial paralysis 


and otalgia 


Tender swelling of left side of neck with 
necrotic discharge; untreated infection of 


(L) ear for 3 wk 


Draining ear with pain on turning the head; 
S/P mastoidectomy for cholesteatoma in 


childhood 
* S/P indicates status post. 





Purulent (L) otorrhea, sagging of posterior 
canal wall; tender swelling over midlateral 
side of neck with eschar and necrotic 
muscle beneath 


Febrile; purulent otorrhea and granular mass 
in middle ear; tenderness of mastoid tip 
area 


tLatency refers to period of time from onset of ear symptoms to development of neck abscess. 


Findings 


Patient 


No. Mastoid 


Acute suppurative mastoiditis with 
granulation tissue; perforation of 
medial aspect of tip; granulation 
tissue around stylomastoid foramen 

Previous mastoidectomy; recurrent 
cholesteatoma; suppurative 
mastoiditis; perforation of tip 

Necrotizing external otitis; granulation 
tissue in mastoid; necrosis of 


LLL 


Outcome 


Infection resolved; early resolution 
of facial paralysis 


Large abscess involving parapharyngeal, 
prelaryngeal, retropharyngeal spaces, 
and posterior triangle 


Abscess in poststyloid compartment of 
parapharyngeal space 


Improved 


Persistence of infection and facial 
weakness; eventual demise 


Abscess in subdigastric area of neck 


mastoid tip; facial nerve exposed in 


vertical segment 


Suppurative mastoiditis; perforation of 


outer cortex of mastoid 
Recurrent cholesteatoma in 


preexisting mastoidectomy; purulent 
mastoiditis; perforation of medial 


aspect of tip 


Three of the patients were chosen for 
detailed presentation because they illus- 
trated certain interesting features. 


REPORT OF CASES 


CASE 1.—A 20-year-old woman with no 
history of otologic disease developed acute 
otitis media in the left ear with purulent 
otorrhea. Despite oral antibiotic therapy, 
she returned after three weeks with left 
facial weakness, a tender swelling in the 
left side of the neck, and difficulty swal- 
lowing and opening her mouth. Results of a 
physical examination revealed a febrile 
patient (temperature, 38.3°C) with left 
facial paralysis, purulent otorrhea from 
the left ear, and a tender, fluctuant 6 X 4- 
cm mass in the left side of the neck. There 
was moderate trismus and medial dis- 
placement of the left tonsil and pharyngeal 


Abscess formation in upper aspect of 
neck, medial to posterior digastric 
muscle 


wall by the neck mass. Maximal nerve 
excitability (Hilger) testing revealed about 
50% hypofunction of the upper aspect of 
the face and absence of movement in the 
lower aspect of the face. 

Intravenous cefazolin therapy was 
started immediately. A computed tomo- 
graphic (CT) scan was obtained (Fig 1), 
which revealed abscess formation in the 
parapharyngeal space, in the retropharyn- 
geal and prelaryngeal areas, and in the 
posterior cervical triangle. There was 
clouding of the mastoid air cell system 
without bony destruction. 

The neck was explored through an ante- 
rior incision, the pus was evacuated from 
all the involved spaces, and drainage was 
established. An intact canal wall mastoid- 
ectomy was performed. Pus and granula- 
tion tissue filled the mastoid air cells and 
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Necrotizing myositis of sternocleidomastoid 
muscle; perforation of overlying skin 


Gradual resolution 


Improved 





perforated the tip. Granulation tissue 
enveloped the facial nerve at the stylomas- 
toid foramen, the only demonstrable site of 
facial nerve involvement. Diphtheroids 
and Streptococcus intermedius were cul- 
tured from the mastoid cavity; Peptostrep- 
tococcus was cultured from the neck 
abscess. Intravenous administration of 
cephalosporins was continued, and a drain 
was left in the neck wound until the tenth 
postoperative day. Partial return of facial 
nerve function was evident by excitability 
testing after 14 days. Complete clinical 
resolution of the facial paralysis was evi- 
dent 12 weeks postoperatively. 

CASE 2.—A 79-year-old man developed a 
tender swelling of the left upper side of the 
neck, and was treated initially with oral 
antibiotics for presumed cervical adenitis. 
He presented to our clinic after two weeks, © 
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Patient 


No. Organism 
Staphylococcus intermedius 


Neck 


Ear Proteus mirabilis 


Neck 
Ear and neck * 


Staphylococcus epidermidis; 


Peptostreptococcus 


Group A streptococcus 
Pseudomonas aeruginosa 


. . . . 


Table 3.—Bacteriologic Findings 


Antibiotic Therapy Used 
Cefazolin; gentamicin 
Cefazolin, gentamicin 
Cefazolin 
Cefazolin 
Carbenicillin; gentamicin 
Cefazolin 


Neisseriae species 


Staphylococcus aureus 


Ear and neck * 


Fig 1.—Patient 1. Axial computed tomograph- 
ic scan at level of hyoid bone showing 
abscess formation (Ab) in left side of neck. 
Abscess is bounded laterally by sternocleido- 
mastoid muscle. Medially there is involvement 
of parapharyngeal space. Process extends to 


pre-epigiottic (pe) and _ retropharyngeal 


areas. 


when he began to have drainage from the 
ear and swelling and redness of the auricle. 
Twelve years earlier, he had undergone left 
mastoidectomy (intact canal wall) for 
chronic mastoiditis with cholesteatoma, 
and had no intervening problems with the 
ear. 

Results of a physical examination 
revealed an afebrile patient with pulsatile, 
purulent discharge from the left ear, and 
marked stenosis of the external auditory 
canal. There was keratin debris medial to 
the stenosis, and cellulitis of the auricle 
and adjacent skin. There was a tender, 
fluctuant mass, 5 cm in diameter, in the 
upper aspect of the neck, posterior to the 
mastoid tip (Fig 2). A CT scan (Fig 3) 
revealed a soft-tissue mass filling the mas- 


1128 


S epidermidis; Enterococcus 


Cefazolin 
Cefazolin 


> 





Fig 2.—Patient 2. A 5-cm neck mass of two 
weeks’ duration. Occurrence of mass pre- 
ceded onset of purulent otorrhea and auricular 
perichondritis. 


toidectomy cavity, and abscess formation 
in the neck inferior to the mastoid tip and 
deep to the sternocleidomastoid muscle. 

At surgery, the middle ear and mastoid 
cavity were filled with cholesteatoma and 
granulation tissue. There was erosion of 
bone in the mastoid tip near the digastric 
ridge, and the neck abscess communicated 
at this point. The abscess was drained, the 
cholesteatoma was removed, and a canal 
wall down mastoidectomy was performed. 
Cultures from the abscess yielded 6-hemo- 
lytic streptococcus, while the mastoid cavi- 
ty yielded Proteus mirabilis. The patient 
was maintained on cephalosporins intrave- 
nously, and the wound cavity was packed 
open. After 14 days he was discharged in 
good condition. 
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Fig 3.—Patient 2. Axial computed tomograph- 
ic scan showing soft-tissue mass below left 
mastoid tip, with abscess formation in upper 
aspect of neck (arrow). 





seo 2 SEP... ; EFRR E- t 
Fig 4.—Patient 3. Axial computed tomograph- 
ic scan demonstrating diffuse clouding within 
mastoid tip (arrow), and destruction of inner 
and outer tables of bony cortex. 


OMM 





Fig 5.—Patient 3. A more inferior cut shows 
abscess formation in deep neck space imme- 
diately below tip (arrow). There is liquefactive 
necrosis of adjacent muscle. 
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Case 3.—A 62-year-old diabetic man 
developed malignant external otitis of the 
left ear. He was treated at another institu- 
tion for feur months with in-hospital and 
outpatient antibiotic therapy. He was 
transferred to our hospital after develop- 
ing left-sided facial weakness. Results of a 
physical examination revealed an afebrile 
patient complaining of a painful left exter- 
na! otitis with purulent otorrhea. There 
was no tenderness, swelling, or erythema 
in the neck or postauricular area. There 
was complete left-sided facial paralysis. 
Maxima! nerve excitability testing showed 
electrical function in all divisions. Culture 
of the otorrhea yielded Pseudomonas aeru- 
ginosa. Intravenous therapy with carbeni- 
cillin and gentamicin was started, and his 
diabetes was managed with insulin thera- 
py. 

A CT sean revealed clouding of the mas- 
toid air cells and diffuse destruction of the 
cortical bone of the tip (Fig 4). An abnor- 
mal soft-tissue density with a lucent core 
was seen posteroinferior to the tip within 
the muscle of the neck (Fig 5). 

On the fifth hospital day, the mastoid 
was explered. An extended postauricular 
incision was made and the tip was exposed. 
The bone of the tip was soft and nonviable, 
and a small collection of neerotic tissue 
was present beneath it in the muscle of the 
neck. An intact cana! wall mastoidectomy 
was performed. Granulation tissue filled 
the tip and periantral cells. There was a 
dehiscenee of the facial canal in the verti- 
cal portion. The tip was removed and the 
abscess was evacuated through the postau- 
ricular incision. The facial nerve was 
decompressed in its vertica! and horizontal 
portions through an extended facial recess 
approach. 

Intravenous antibiotics were continued 
postoperatively. The patient developed 
progressive renal insufficiency and the 
aminoglycoside had to be curtailed. He 
eventually died of renal failure with per- 
sistent active infection in the left ear. 


COMMENT 


Complications of acute otitis media 
have become infrequent, since the 
advent of antibiotics. The current rate 
of intracranial complications, for 
example, is estimated at 0.15%, a 15- 
fold change from the preantibiotic 
era.’ The paucity of case reports in the 
recent literature suggests that an 
abscess of the deep tissues of the neck 
complicating suppurative otitis media 
is uncommon. Edison? estimated that 
subperiesteal abscess develops in 4% 
of cases of otitis media, and only 1% 


of these ears were chronically dis- 
eased. Our recent cluster of five cases 
in three years therefore represents an 
unusual occurrence. 

The latency of onset of abscess of 
the deep tissues of the neck in contem- 
porary cases is unpredictable. In the 
preantibiotic era, suppurative infec- 
tions of the mastoid would typically 
linger, with complications developing 
weeks to months after the initial ear 
infection. In our recent experience, we 
also observed a variable time scale. 
Abscess formation occurred despite 
treatment with oral antibiotics. Once 
infection spread to the neck, its dis- 
semination was rapid. In four of five 
cases it followed the predicted ana- 
tomic pattern,'* while in one case 
infection localized itself within the 
sternocleidomastoid muscle (patient 
4), producing a necrotizing myositis. 

Factors that allowed these infec- 
tions to spread out of the mastoid into 
the neck cannot be identified in every 
case. In patients 2 and 5, recurrent 
cholesteatoma in a chronically in- 
fected mastoidectomy cavity blocked 
the natural egress of debris from the 
external meatus, and allowed the 
infectious process to exit through a 
weak point in the mastoid tip. Patient 
3 had an unusual complication of 
malignant external otitis.*° Liquefac- 
tive necrosis of the bony cortex of the 
mastoid tip permitted an abscess to 
erode into the upper aspect of the 
neck. 

Computed tomography has proved 
valuable in the diagnosis and thera- 
peutic planning of this condition. In 
certain cases, it has helped in detect- 
ing early abscesses that were clinical- 
ly unnoticed. The anatomic informa- 
tion provided by CT allows early diag- 
nosis of complications, demonstration 
(in certain cases) of the presence of 
cholesteatoma in the mastoid cavity,’ 
and accurate visualization of the 
involved anatomic spaces of the neck.’ 
Computed tomography permits the 
surgeon to carefully plan his approach 
and to completely drain the infected 
areas. 

Antibiotics have undoubtedly influ- 
enced the bacteriology of otogenic 
infections and their complications. In 
Bezold’s time, Pnewmococcus was the 
most common causative organism. 
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Our findings, summarized in Table 3, 
show a variety of bacteriologic iso- 
lates. Multiple organisms, both gram- 
positive and gram-negative, as well as 
anaerobes, were cultured from our 
patients. Different organisms were 
retrieved from the meck abscess and 
the mastoid in three of our five 
patients. Use of Gram’s stain, culture, 
and sensitivity are therefore impor- 
tant in these cases. 

Early surgery is mandatory in this 
condition to establish drainage of 
both the deep neck spaces and the 
mastoid. A complete mastoidectomy 
was performed through a postauricu- 
lar approach in all our patients. All 
actively infected tissue and cholestea- 
toma were removed. In addition, 
patient 3 required an extended facial 
recess approach to decompress the 
facial nerve. All infected deep neck 
spaces were thoroughly drained. Pre- 
operative demonstration of the deep 
neck involvement by CT scanning 
helped in planning the surgical 
approach. A simple extension of the 
postauricular incision offered suffi- 
cient exposure in three cases, where 
the abscess pocket was confined to the 
space near the mastoid tip. The 
wounds were drained or packed open 
for several days, and intravenous 
administration of antibiotics was con- 
tinued until complete resolution was 
achieved. 
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Traumatic Retropharyngeal Hematoma 


David Myssiorek, MD, Craig Shalmi 


@ The development of a retropharyn- 
geal hematoma following a whiplash inju- 
ry is a rare occurrence. The potential for 
airway compression necessitates rapid 
assessment and treatment. An 80-year- 
old man who had been receiving long- 
term aspirin therapy sustained a retro- 
pharyngeal hematoma following a motor 
vehicle accident. Management consisted 
of tracheostomy, neck exploration, and 
evacuation and drainage of the hemato- 
ma. To the best of our knowledge, there 
are less than 20 citations of traumatic 
retropharyngeal hematoma in the English 
literature. Retropharyngeal hematoma 
has been associated with cervical exten- 
sion/flexion injuries, anticoagulation 
therapy, great-vessel trauma, and foreign 
body ingestion. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1130-1132) 


Keaen accelerations and decelera- 
tions resulting from automobile 
collisions induce neck trauma by the 
so-called whiplash effect. Presumably 
this occurs as the cervical spine is 
vertically compressed, hyperextended, 
or hyperflexed. In combination with 
torsional forces, these movements 
produce a constellation of findings 
that include cervical fractures and 
spinal cord and soft-tissue injuries. 
Animal studies and clinical reports 
have shown that hyperextension 
causes injury to occur anteriorly with 
tears of the longus colli and sterno- 
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cleidomastoid muscles.! Much less 
commonly, esophageal or hypophar- 
yngeal perforation may result, lead- 
ing to the formation of hematomas or 
abscesses in the retropharyngeal or 
prevertebral spaces. With hyperflex- 
ion trauma, posterior injuries such as 
ligamentous and muscular disruption 
and spinal cord trauma may be 
observed.'! In four case reports of 
esophageal perforation due to hyper- 
flexion, Pollock et al! demonstrated 
that injury might also occur anterior 
to the cervical spine. The following is 
a case report of a traumatic retropha- 
ryngeal hematoma and the evaluation 
and treatment of the victim of this 
injury. 


REPORT OF A CASE 


An 80-year-old man was involved in a 
motor vehicle accident in which his car was 
struck from behind, resulting in a whip- 
lash injury. The victim, who had been 
wearing a seat belt, walked away from his 
ear after the collision and remained 
asymptomatic until he was brought to the 
emergency room by emergency medical 
services approximately two hours later. At 
that time, he complained of difficulty swal- 
lowing, hoarseness, and a feeling of full- 
ness in his throat, but denied shortness of 
breath and chest pain. His medical history 
was notable for peptic ulcer disease, which 
he had had more than 30 years ago. The 
only medication he took was aspirin (500 
mg/d). He had no known allergies. 

In the emergency room, the patient was 
noted to have a blood pressure of 110/70 
mm Hg, an irregular pulse rate of 47 to 76 
beats per minute, and a respiratory rate of 
18 breaths per minute. He was afebrile. 
There were no respiratory difficulties, ex- 
ternal injuries, or focal neurologic findings. 
There was limited range of neck motion, 
particularly in flexion. Flexion resulted in 
dyspnea. Prominent swelling of the anteri- 
or aspect of the neck was noted. Carotid 
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pulse rates were brisk and equal bilateral- 
ly. Findings of cervical spine and respira- 
tory examinations were normal. Examina- 
tion of the larynx with a fiberoptic laryn- 
goscope revealed posterior swelling of the 
oropharynx and hypopharynx extending 
below the level of the vocal folds. The 
swelling obscured full visualization of the 
vocal folds, but there was equal, normal 
motion of the folds. Findings of the rest of 
the physical examination were unre- 
markable. 

Laboratory studies showed a hematocrit 
of 0.39, with norma! indexes and normal 
electrolyte levels. The prothrombin time 
and partial thromboplastin time were nor- 
mal. Electrocardiogram was significant 
only for atrial premature contractions. 
Chest roentgenograms demonstrated soft- 
tissue swelling in the neck, without free 
air. Cervical spine films revealed normal 
spinal anatomy; however, the retropharyn- 
geal space was markedly enlarged and the 
trachea was compressed (Figure). The rap- 
idly progressive nature of the patient’s 
symptoms and signs did not allow time for 
a computed tomographic scan. 

The patient was transferred to the oper- 
ating room, where an “awake” transoral 
intubation was safely accomplished. Induc- 
tion of anesthesia followed. While the 
patient was receiving 35% oxygen, results 
of arterial blood gas analysis were as fol- 
lows: pH, 7.41; PCa, 38.4; and Po, 95. 
Preparations for an emergent tracheosto- 
my were made in case rapid expansion of 
the hematoma or inability to intubate the 
patient should occur. 

Laryngoscopy revealed massive swelling 
and discoloration of the hypopharyngeal 
posterior wall and pyriform sinuses. The 
entire larynx was displaced anteriorly. The 
vocal folds were normal. Findings of rigid 
esophagoscopy were normal from the cri- 
copharyngeal area to a distance of 35 cm 
from the incisors. 

Based on these findings and the progres- 
sive nature of the retropharyngeal hema- 
toma, the neck was explored. A horizontal 
incision through a natural skin crease was 
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Lateral soft-tissue roentgencgram of patient's neck revealing marked ventral displacement of 


trachea caused by retrepharyngeal hematoma. 


carried from midsternocleidomastoid mus- 
cle to midsternocleidomastoid muscle 
through the platysme. The deeper tissues 
were stained with dark bleod. The carotid 
sheath vessels were found intact after 
identification and control were obtained. 
The retropharyngeal space was entered, at 
which time an estimazed 150 mL of clotted 
blood was evacuated. The neck was copi- 
ously irrigated, revealing no further bleed- 
ing. No obvious bleeding point was seen. 
Penrose drains were p_aced, and a tracheos- 
tomy was performed to assure a safe 
airway. 

On postoperative day 6, all evidence of 
edema was absent and a saccessful decan- 
nulation was performed. The patient did 
well and left the hospital en postoperative 
day 10 completely healed. He remained in 


excellent condition 12 months after his 
injury. 
COMMENT 


In the absence of pharyngeal or 
esophageal perforation, the develop- 
ment of a retropharyngeal hematoma 
is a rare occurrence. Owens et al? 
found only 19 cases in the English 
literature, and less than half of these 
were associated with neck trauma. 
Other causes included neck infec- 
tion,** foreign body aspiration,‘ cervi- 
cal spine injury,'*’ and great-vessel 
injury..* Three cases have been re- 
lated to anticoagulation therapy.*"! 

In our case, a large retropharyngeal 
hematoma developed after a whiplash 
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injury, and it occurred in the absence 
of any associated pharyngeal or 
esophageal perforations or cervical 
fractures. The patient took regular- 
strength aspirin every day and conse- 
quently had platelet dysfunction.” 
Gooder and Henry’ presented a case 
in which a young woman who was 
receiving therapeutic levels of warfa- 
rin (Synthrone), an anticoagulant, 
experienced a spontaneous hemor- 
rhage into the pharyngeal submucosa. 
This resulted in airway compromise 
necessitating a tracheostomy. Simi- 
larly, an aspirin-induced coagulopa- 
thy may have potentiated the forma- 
tion of a hematoma that began after 
the whiplash induced bleeding. The 
mechanism by whieh such bleeding 
occurs is not known. One explanation 
is offered in a case report by Owens et 
al? in which a 61-year-old man experi- 
enced an episode of violent sneezing 
and coughing followed by the develop- 
ment of a retropharyngeal hematoma. 
Those authors suggested arterial 
avulsion as the likely cause of this 
hematoma. Their patient was receiv- 
ing warfarin for chronic polycythemia 
vera. This avulsion would occur pre- 
sumably as the pharynx and the 
vessels within its muscular walls are 
stretched beyond their elastic 
capacity. 

Between the posterior pharyngeal 
wall and the vertebral bodies, three 
potential spaces have been described.” 
The retropharyngeal space is bounded 
anteriorly by the alar fascia. This also 
forms the anterior border of a middle 
space, the so-called danger space, 
which is confluent with the posterior 
mediastinum. It is bordered posterior- 
ly by the prevertebral fascia, which 
forms the anterior boundary of the 
prevertebral space. The prevertebral 
space’s posterior border is formed by 
the vertebral bodies and their liga- 
ments. Although these potential 
spaces are not usually surgically sepa- 
rable, blood may enter them if their 
integrity is violated by trauma. This 
gives rise to a characteristic clinical 
presentation of tracheal and esopha- 
geal compression, ventral tracheal 
displacement on lateral soft-tissue 
roentgenograms of the neck, and 
bruising in the anterior aspect of the 
neck and upper part of the thorax.” 
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Symptoms may include hoarseness, 
dyspnea, and dysphagia. Physical 
examination reveals compartmental 
swelling in the anterior aspect of the 
neck, respiratory distress, and, in 
severe cases, loss of range of neck 
motion. Lateral roentgenograms of 
the soft tissues of the neck reveal 
classic findings of expansion of the 
retropharyngeal space. 

Since hemorrhage into the retro- 
pharyngeal or prevertebral space can 
compromise the airway, initial treat- 
ment should be directed at evaluating 
the airway and securing it. Endotra- 
cheal intubation has been advocated 
in less severe cases in which passage 
of a tube is not technically difficult.’ 
However, some authors believe that 
passage of an oral endotracheal tube 
may exacerbate the existing hemato- 
ma or even rupture it, with resultant 
hemorrhage and aspiration.*"* These 
authors have preferred to obtain air- 
way control via tracheostomy. In 
severe cases, the larynx may be mark- 
edly deviated anteriorly, or the poste- 
rior pharyngeal wall may obscure 
visualization of the laryngeal introi- 
tus. In these cases tracheostomy is 
advised. In our case, the laryngeal 
introitus was still patent; hence, a 
controlled attempt at intubation was 
made. 

Our surgical management of the 
hematoma differs from that described 
in most of the literature, which rec- 
ommends observation, usually with 
resolution of the hematoma in two to 
four weeks (or more). Our patient 
presented with an expanding hemato- 
ma and progressive symptomatology. 
Expanding hematoma in the face of 
blunt or penetrating neck trauma is 
an indication for exploration." Preop- 
erative evaluation of patients should 
include prothrombin time, partial 
thromboplastin time, and platelet 
counts. The use of bleeding time (BT) 
to determine the safety of a procedure 
is controversial, particularly in emer- 
gent situations. Prolonged BT may be 
seen in patients with thrombocytope- 
nia (platelet count, <100 x 10°/L), 
vascular disorders (eg, vasculitis and 
scurvy), and acquired platelet dys- 
function (such as that caused by use of 
aspirin or nonsteroidal anti-inflam- 
matory drugs). However, in many 
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eases of drug-induced platelet dys- 
function, there may be no correlation 
between BT and hemorrhagic tenden- 
cies. A single aspirin will increase the 
BT of most patients, but this prolon- 
gation may still be within normal 
limits. Perioperative blood loss in 
patients using aspirin was not greater 
than that of controls in studies of 
patients undergoing various proce- 
dures." Thus, excessive bleeding due 
to aspirin ingestion is not likely and 
certainly should not contraindicate 
emergency surgical procedures. If 
time permits and if the indication for 
operation is not emergent, a BT 
should be obtained. 

Although our patient did well and 
was discharged after ten days, it 
should be emphasized that the deci- 
sion to explore such hematomas must 
be selective and depends on the 
patient’s general health, concomitant 
injuries, extent of the hematoma, and 
degree of coagulopathy. As always, 
this undertaking must be secondary to 
securing a safe and reliable airway. 


CONCLUSIONS 


An 80-year-old man, taking 500 mg 
of aspirin a day, presented to the 
emergency room following a whiplash 
injury. Symptoms were rapidly pro- 
gressive and included hoarseness, dys- 
phagia, and swelling of the anterior 
aspect of the neck. The patient was 
not dyspneic on presentation but did 
describe a feeling of fullness in his 
throat. Lateral neck roentgenograms 
showed severe prevertebral swelling 
and tracheal compression. A neck 
exploration was performed, during 
which a large retropharyngeal hema- 
toma was evacuated. Tracheostomy 
was performed to assure an airway. 
The postoperative course was uncom- 
plicated. 

Retropharyngeal hematoma is rare. 
Case reports in the literature have 
usually been associated with trauma. 
Much of the literature suggests obser- 
vation of the patient, with eventual 
resolution of the hematoma. We found 
that, in the face of an expanding 
hematoma, surgical intervention was 
warranted and effective. The patient’s 
airway was secured and symptoms 
were resolved. 

Retropharyngeal hematoma is a 
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rare occurrence. Resultant airway 
compromise makes it a potentially 
life-threatening injury. The diagnosis 
must be made quickly, and the treat- 
ment, as dictated by clinical findings, 
instituted promptly. 
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Voice Analysis Revisited 


To the Editor.—The article on voice 
analysis by Berke et al' in the January 
1989 issue of the ARCHIVES emphasizes 
the use of inexpensive computer sys- 
tems to aid in clinical applications of 
assessment of voice quality. I would 
like the authors to respend to the fol- 
lowing points. 

First, is the trace depicted as a pho- 
toglottogram (PGG) in Fig 4 that of an 
electrogiottegram (EGG) and vice 
versa, for the text description does not 
relate to the figure shown. Second, that 
the opening and closing slopes of a 
PGG are comparatively symmetric in 
the computer signa] derived from a 
normal male subject is acceptable. 
However, this so-called symmetry can 
also be seen in the trace obtained from 
a patient with recurrent laryngeal 
nerve paralysis. Also, the authors have 
not indicated what symmetry stands 
for. Is it the rise and fall times of each 
of the upgoing and dewngoing seg- 
ments of each PGG-derived trace, or is 
it the length of eachsegment? How can 
one derive information from such de- 
ductions? Is it better to evolve tan- 
gents (angle of slope with reference to 
the horizontal) for normal and abnor- 
mal traces and compute the SD of the 
tangents for each of these to serve asa 
referenee for comparison? This crite- 
rion can also be used to indicate 
progress made during the recovery 
process as an objective shift from ab- 
normal to normal. Third, the shift to 
the left in the PGG peak observed in 
their Fig 4 with respect to the plateau 
of the EGG signal could be relative if 
the duration of the pleteau itself is 
longer than that shown in Fig 2. Are 
the lengths of the plateaus of the EGG 
in Fig 4 identical to those in Fig 2? The 
shift seen in the PGG peak could vary 
as a result of variations in the time 
scale of this reference in EGG plateau. 

AVASARALA JAGANNADHA RAO, MD 
Nagoya, Japan 


1. Berke GS, Hagnson DG, Trapp TK, Moore 
DM, Gerratt BR, Natividad M Office-based sys- 
tems for voice analysis. Arch Otolaryngol Head 
Neck Surg. 1989;115:74-77. 


In Reply.—The UCLA/Wadsworth 
Veterans Administratien Laryngeal 
Physiology Laboratory published an 
article in the January 1939 issue of the 
ARCHIVES! pointing out that relatively 
inexpensive computer systems could 
be adapted for the objective assess- 
ment of voice. In so doirg, we tried to 


present a general overview of the types 
of analyses available to users of such a 
system. Further specific information 
regarding how our system operates 
could be found in the references. As 
such, most of the issues brought forth 
by Rao’s letter have been previously 
discussed in other publications. How- 
ever, some readers may lack access to 
some of the articles listed, therefore 
we would like to address Dr Rao’s con- 
cerns. 

With regard to his first point, he is 
quite right that the photoglotto- 
graphic (PGG) and _ electroglotto- 
graphic (EGG) figure legends are re- 
versed. Unfortunately, this occurred 
when the publisher replaced our orig- 
inal EGG and PGG legends with an- 
other set that was of a larger type size 
and more readable. 

With regard to the second para- 
graph, we have demonstrated in previ- 
ous articles that speed quotient can be 
used to discriminate between normal 
and pathologic phonation.? Speed quo- 
tient is defined as the ratio of glottal 
opening to glottal closing. Symmetric 
waveforms are thus defined as those in 
which the time from the moment the 
glottis opens to peak opening is the 
same as the time from peak opening to 
when the glottis finally closes (ie, speed 
quotient equals 1). Asymmetric wave- 
forms are then designated as those 
with a speed quotient of less than, or 
greater than, unity. In order to calcu- 
late the speed quotient, it is necessary 
to identify the moments of vocal fold 
opening, peak opening, and vocal fold 
closing. Typically, this has been per- 
formed by hand marking based on an 
interactive examination of PGG and 
EGG signals. Most recently, our labo- 
ratory has compared an automated 
technique for calculating the speed 
quotient to the classic by-hand 
method. The automated technique cal- 
culates the speed quotient by using the 
computer to find the peak amplitude of 
the PGG signal. From this point, the 
computer then determines the 80th 
percentile down both sides of the PGG 


peak and uses these as the moments of 
opening and closing. We have addition- 
ally evaluated the 90th and 70th per- 
centiles with this method. A Pearson’s 
correlation matrix eomparing the au- 
tomated to the interactive method is 
shown in the Table. The results dem- 
onstrated that not only was there a 
high correlation among the automated 
speed quotient indexes but, more im- 
portantly, there was a high correlation 
between the automated indexes and 
those determined by hand picking of 
moments of glottal opening, peak 
opening, and closing. Furthermore, an 
additional quotient, which we have 
termed the slope quotient (defined as 
the peak velocity of opening over the 
peak velocity of closing), had a high 
correlation to both the automated and 
the hand-determined speed quotients. 
These high intercorrelations demon- 
strate that, in the absence of absolute 
knowledge of timing of glottal events 
(eg, high-speed filming), reasonable 
estimates of glottal opening, closing, 
and maximal opening using different 
marking criteria provide highly simi- 
lar results, providing evidence of con- 
current validity. These data indicate 
that automated or hand picking of 
points are not arbitrary procedures for 
determining waveform symmetries or 
speed quotients. 

Our laryngeal physiology laboratory 
initially considered using tangents as 
a means to evaluate symmetry, but re- 
jected the idea for the following rea- 
sons: (1) Tangents evolved as the angle 
of slope with reference to the horizon- 
tal or baseline have significant varia- 
tion with signal amplitude. For exam- 
ple, signals with a high amplitude will 
have tangents with greater slope than 
signals with low amplitude. Although 
it is well accepted that relative mea- 
sures from PGG signals compare quite 
favorably with high-speed films of 
glottic area,’* the amplitudes of PGG 
signals vary greatly not only between 
subjects, but within the same subject. 
Amplitude fluctuation may occur due 
to patient movement, sensor move- 


Pearson’s Correlation Matrix 


PCTSO 


PCT80 





PCT70 SPQ SLQ 





* Pearson's correlation matrix. PCT90, PCT80, and PCT70 are automated speed quotient indexes. SPQ and 


SLQ are hand-picked speed quotients. 
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Shift Quotient = A/B 


Electroglottographic (EGG) and photoglotto- 
graphic (PGG) waveforms from an in vivo 
canine model with phonation produced in the 
normal state depicting calculation of the shift 
quotient (ShQ). 


ment, and changes in the intensity of 
light shining through the glottis. 
Therefore, measurements of wave- 
form symmetry based on PGG ampli- 
tudes (eg, tangents) may be grossly in- 
accurate. (2) Furthermore, over a 5- 
second phonation time, baselines may 
deviate considerably due to laryngeal 
height movement and patient move- 
ment; thus, methods that rely on com- 
parisons to wandering baselines are 
indeed arbitrary. For these reasons, 
we have rejected the use of tangents in 
the evaluation of PGG signals and 
continue to use methods for determin- 
ing speed quotient and open quotient, 


which primarily utilize timing infor- 


mation. 

With regard to the third paragraph, 
Dr Rao is quite correct in stating that 
the length of the EGG’s plateau phase 
may significantly alter the relation- 
ship of the peak of the PGG to the left 
border of the EGG’s plateau phase. It 
is for exactly this reason that the shift 
quotient is calculated as the time from 
the left border of the EGG signal to the 
peak of the PGG signal divided by the 
time of the entire plateau phase of the 
EGG signal. By so doing one removes 
the effect of the absolute length of the 
plateau phase, allowing use of the term 
quotient. An example of the shift quo- 
tient calculation is shown in the Fig- 
ure. 

Normally, the peak of the PGG lies 
at approximately the middle of the 
plateau phase of the EGG signal. This 
is because during normal vibration, 
maximal opening (peak of PGG) oc- 
curs at about the middle portion of 
time the vocal folds are not in contact 
(plateau phase of EGG). The peak of 
the PGG signal is shifted to the left in 
comparison with normal phonation in 
paralyzed states because the paralyzed 
flaccid fold opens simultaneously in 
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both the horizontal and the vertical 
planes. Thus peak opening occurs at 
the time when the vocal folds are at 
first no longer in contact (left border of 
EGG plateau phase). 

The authors of the “Office-Based 
System for Voice Analysis” are very 
pleased to see the widespread atten- 
tion this topic has generated. In this 
regard, we appreciate Dr Rao’s com- 
ments and hope that our discussion 
has elucidated those areas of concern. 

GERALD S. BERKE, MD 
Los Angeles, Calif 
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Clinical Observation 
Regarding Laser Surgery 
for Early Glottic Cancer 


To the Editor.—A patient, who was 
recently treated by us, has had a rather 
disturbing and puzzling course. Be- 
cause he was found to have an early 
well-localized glottic cancer, he was 
treated with the carbon dioxide laser 
as the treatment of choice. As there is 
great interest in this method of treat- 
ment, I wish to call it to the attention 
of our readers for their interest, com- 
ments, and, in the hope that if there 
are similar cases, that they may be 
called to our attention promptly. 


Report of a Case.—A 51-year-old man 
was found on April 6, 1987, to have a super- 
ficial lesion on the midpoint of the right 
membranous vocal cord. The cord was 
stripped at direct microscopic laryngoscopy 
under general anesthesia, with the result- 
ant pathologic diagnosis of carcinoma in 
situ. Endoscopic surgery was advised. Five 
weeks later, under general anesthesia, the 
right vocal cord, which was somewhat 
erythematous but otherwise unremarkable, 
was decorticated with the carbon dioxide 
laser. By this, I mean that the mucosa of the 
entire membranous vocal cord from the an- 
terior commissure back to the vocal process 
of the arytenoid was vaporized, carrying 
the resection down to, and well into, the 
underlying vocalis muscle. No attempt at a 
complete cordectomy was made, but four 
selected control biopsy specimens were neg- 
ative for neoplasm. 


Comment.—The patient did well, 
with a good voice, until 15 months later 
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when some edema appeared in the 
posterior commissure, with a small ul- 
ceration in the interarytenoid area. 
The cords were reported as “clear.” 
Direct laryngoscopy and biopsy proved 
the lesion to be infiltrating squamous 
cell carcinoma. Both membranous 
cords were smooth and white with full 
and equal mobility. There was a clini- 
cally positive lymph node in each side 
of his neck. He received full radiation 
therapy with curative intent, but now 
has persistent disease in his larynx 
and in both sides of his neck. Salvage 
surgery with a total laryngectomy and 
left-sided neck dissection, to be fol- 
lowed by staged right-sided neck dis- 
section, is planned. 

Was this a second primary site? 
Could viable cancer cells have been 
implanted in the posterior commissure 
at the time of laser surgery? Is this a 
particularly virulent and aggressive 
neoplasm that would defy all conven- 
tional therapy anyway? Have any of 
our readers experienced a similar 
case? 

J. RYAN CHANDLER, MD 
Miami, Fla 


Allergic Rhinitis After Tonsillectomy 


To the Editor.—For the past 10 years 
in our clinical practice, we have come 
across a few patients who presented 
with allergic rhinitis earlier and 
whose symptoms became aggravated 
following tonsillectomy, and a few pa- 
tients who had no allergic symptoms 
earlier but who manifested allergic 
rhinitis following tonsillectomy. This 
correlation is not described in the lit- 
erature, to our knowledge. Currently 
we are conducting a clinical trial on 
adult tonsillectomy patients and are 
reviewing their allergic symptoms. 

Due to the hot, humid, dusty weather 
and its frequent variable nature, there 
are quite a few cases of adult tonsillitis 
in our day-to-day practice. Allergic 
rhinitis is also a leading entity in this 
part of the world, and involves about 
18% of the general population and 
about 33% of the cases seen in the ear, 
nose, and throat outpatient clinic. 

Although prolonged use of antibiotic 
therapy for the treatment of recurrent 
tonsillitis in the adult was described as 
giving as much as two thirds of the 
therapeutic results in cases of tonsilli- 
tis in some clinical trials,' in our clin- 
ical practice, reeurrent tonsillitis 
causes much morbidity and frequent 
visits. Therefore, we advise these pa- 
tients to undergo tonsillectomy. 

As we have mentioned earlier, fol- 


Letters to the Editor 


lowing tonsillectomy seasonal changes 
will aggravate the allergic symptoms 
of those patients who are already suf- 
fering from allergic rhinitis and, in 
those patients who had no previous al- 
lergic symptoms, manifestation of 
symptoms of allergic rhinitis will be- 
gin to appear. Therefore, there is a 
change in the immune mechanism af- 
ter tonsillectomy that will contribute 
to allergic manifestations. 

The tonsils have an active role in the 
production of antibodies in children. 
The abselute number of immunocom- 
petent cells per gram, including T- 
helper cells, T-suppressor cells, and B 
cells, were significantly increased in 
diseased tonsils vs normal tonsils.? In- 
creased microbials, correlated with an 
increasein the number of T cells and B 
cells, indicate that the tonsils have a 
definite role in the production of de- 
fense against any antigen. The re- 
sponse is related to the dose of the 
antigen.’ In tonsils, antigens presented 


News and Comment 


In Memoriam.—The following deaths 
have been reported to the administra- 
tive offiee of the Triological Society 
since its 1988 annual meeting: Joseph 
A. Sullivan (eleeted in 1937 and died in 
1988), emeritus fellow; Archie E. 
Cruthirds (elected in 1943 and died in 
September 1987), Henry M. Goodyear 
(elected in 1949 and died on December 
24, 1988), Albert T. K. Ho (elected in 
1962 and died on June 8, 1988), Alfred 
T. Lieberman (elected in 1957 and died 
on June 6, 1988), James W. McLaurin 
(elected in 1946 and died on January 5, 
1989), Merrick F. McCarthy (elected in 
1925 and died on October 25, 1988), 
Rufus Morrow (elected in 1957 and 
died on September 8, 1987), H. Grant 
Preston (elected in 1931 and died on 
November 29, 1987), Bernard J. Ronis 
(elected in 1965 and died on May 13, 
1988), Jack A. Weiss (elected in 1966 
and date of death unknown), and De- 
Graf Woodman (elected in 1949 and 
died on May 11, 1988), senior fellows. 


Election of Officers and Councilors.— 
The following individuals have been 
elected as the new officers or councilors 
for the American Laryngological As- 
sociation for 1989-1990: Eugene N. My- 
ers, MD, president, Pittsburgh, Pa; 
James B. Snow, Jr, MD, president- 
elect, Philadelphia, Pa; H. Bryan Neel 
III, MD, secretary, Rochester, Minn; 
John M. Fredrickson, MD, treasurer, 
St Louis, Mo; Paul H. Ward, MD, his- 
torian/editor, Los Angeles, Calif; and 
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to the T-helper cells by the antigen- 
persisting cells are then taken to the 
germinal centers where they elicit B- 
cell responses. The human tonsils are 
more active between the ages of 4 to 10 
years; involution occurs thereafter, 
but considerable B-cell activity is still 
seen in clinically healthy tonsils, even 
at the age of 80 years 

Inhalation of antigens by the nasal 
mucosa results in the local production 
of IgE.‘ It is postulated that the exces- 
sive IgE may be due to impaired IgE 
suppressor function after tonsillec- 
tomy.‘ 

Although it is described in the liter- 
ature that the long-term use of antibi- 
otic therapy can cure as much as two 
thirds of recurrent tonsillitis, we, in 
our practice could not cure more than 
a third of the cases of recurrent ton- 
sillitis by the use of antibiotic therapy 
alone. We believe that tonsillectomy is 
the only cure for at least two thirds of 
our patients, and, in at least a third of 


Loring W. Pratt, MD, Fairfield, Me; 
Blair W. Fearon, MD, Toronto, Cana- 
da; Seymour R. Cohen, MD, Los Ange- 
les, Calif; Robert W. Cantrell, MD, 
Charlottesville, Va; and William R. 
Hudson, MD, Durham, NC, councilors. 


Report of the Administrative Office of 
the Triological Society.— At the Council 
meeting of the Triological Society on 
April 3, 1989, Michael M. E. Johns, ex- 
ecutive secretary, and Lilibet Coe, ad- 
ministrative assistant, recently re- 
ported the census of the Society broken 
down into the following categories. 
The Society’s membership, by category 
of fellow, is as follows: active fellows, 
468; senior fellows, 232; emeritus fel- 
lows, 17; associate fellows, 10; honor- 
ary fellows, 8; and inactive fellows, 15 
(total, 750). On April 4, 1989, there 
were 16 candidates eligible for active 
fellowship and 1 candidate for honor- 
ary fellowship. The Society’s member- 
ship, by sections, is as follows: Eastern 
Section, 156; Southern Section, 227; 
Middle Section, 194; Western Section, 
160; not included in sections, 9; and ad- 
dress unknown, 4 (total, 750). The at- 
tendance at the January section meet- 
ings (as reported by vice presidents) is 
as follows: Western Section, Laguna 
Niguel, Calif, 57 members and 75 non- 
members (total, 132); Southern Sec- 
tion, Naples, Fla, 89 members and 97 
nonmembers (total, 186); Middle Sec- 
tion, Indianapolis, Ind, 56 members 
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these patients, allergic rhinitis devel- 
ops following tonsillectomy. 
PRADEEP SHENOY, MBBS, DLO 
Bahrain 


1. Stafford N, Von Haacke N, Sene A, Croft C. 
The treatment of recurrent tonsillitis in adults. 
J Laryngol Otol. 1986;100:1 75-177. 

2. Brodsky L, Moore L, Stanievich JF, Ogra PL. 
The immunology of tonsils in children: the effect 
of bacterial load on the presence of B- and T-cell 
subsets. Laryngoscope. 1988;98:93-98. 

3. Richmeier WJ, Shikhani AH. The physiology 
and immunology of the pharyngeal lymphoid tis- 
sues: tonsil and adenoid. Otolaryngol Clin North 
Am. 1987;20:219-228. 

4. Nallerio R. Recent advances in immunology 
with specific reference to etolaryngology sympo- 
sium on immunology and allergy. Otolaryngol 
Clin North Am. 1985;18:821-831. 

5. Waldman TA, Broder S. Suppressor cells in 
the regulation of the immune response. Prog Clin 
Immunol. 1977;3:155-199. 


Editorial Footnote 


This letter is shared with our readers because 
of the interesting hypothesis that is discussed, 
and its publication does not, in any manner, 
endorse the author’s conclusion.—Byron J. 
BAILEY, MD, Galveston, Tex 


and 127 nonmembers (total, 183); and 
Eastern Section, Toronto, Canada, 56 
members and 137 nonmembers (total, 
193). Thus, the combined attendance at 
sectional meetings was 258 members 
and 436 nonmembers (total, 694). 
There are 54 proposals for member- 
ship now under consideration. There 
were 21 proposals for membership to 
be voted on at the meeting on April 8, 
1989. 


The Triological Society Announces Of- 
ficers’ Election.—At the regular busi- 
ness meeting of the Triological Soci- 
ety, the following members were 
elected as officers: M. Stuart Strong, 
president; Paul H. Ward, president- 
elect; Mansfield F. W. Smith, James T. 
Spencer, Jr, Roger E. Wehrs, and Eiji 
Yanagisawa, vice presidents; Michael 
M. E. Johns, exeeutive secretary; 
Charles W. Gross, treasurer; and 
Frank N. Ritter, editor. Elected as 
members of the council were the 
above-named officers and the following 
individuals: Roger Beles, Robert I. Ko- 
hut, and A. Paul Keller, for the term 
expiring in 1990; Harold G. Tabb, 
Patrick J. Doyle, and Paul H. Ward, for 
the term expiring in 1991; and Maleolm 
H. Stroud, Stanley Blaugrund, and 
Eugene N. Myers, for the term expir- 
ing in 1992. The following individuals 
were appointed to their respective po- 
sitions: Frank N. Ritter, coordinator 
for continuing education, and Lilibet 
Coe, administrator. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Diego Saporta, MD, Ira D. Rothfeld, MD, New York 


A 50-year-old man presented with a 
mass in the right ear canal of three 
months duration. There was associ- 
ated pain of two weeks duration, but 
no ear discharge. The mass was fun- 


gating and completely occluded the 
ear canal. He gave a history of having 
a mass removed from the same ear 
canal in Greece 14 years before this 
occurrence. An excisional biopsy was 


PATHOLOGIC QUIZ CASE 2 


performed. The microscopic findings 
are shown in Figs 1 and 2. 
What is your diagnosis? 


Yoav P. Talmi, MD; Yehuda Finkelstein, MD; Jacob Bar-Ziv, MD; Marisa Halpern, MD; 
Rivkah Gal, MD; Yuval Zohar, MD, Petah Tiqva, Israel 


A 15-year-old girl, complaining of 
fullness of the left ear, was referred 
by her family physician for what 
seemed a severe, refractory external 
otitis. Results of a complete physical 
examination were normal. The exter- 
nal meatus of the left ear was found to 
be extremely narrowed by an osseous 
formation with no edema or inflam- 
mation seen. An audiologic evaluation 


demonstrated a 65-dB conductive 
hearing loss in the left ear count with 
a 100% discrimination score. Results 
of a complete blood cell count, eryth- 
rocyte sedimentation rate, serum glu- 
cose, electrolytes, and liver and kidney 
function tests were all within normal 
range. A computed tomographic scan 
demonstrated findings seen in Fig 1. 
The patient underwent surgery with 
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widening of the external canal. Cho- 
lesteatoma was found trapped be- 
tween the otherwise intact drum and 
the isthmus of the narrowed bony 
canal. The patient’s postoperative 
course was uneventful and a second 
audiogram revealed that both ears 
were normal. A histologic section of 
the lesion is seen in Fig 2. 

What is your diagnosis? 


Resident's Page 


PATHOLOGIC QUIZ CASE 1 


Figure 1. Figure 2. 
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Pathologic Diagnosis: Seborrheic 
keratosis, irritated type. 

Seborrheic keratosis, while being a 
benign skin lesion occurring common- 
ly on the trunk, head, and neck areas, 
is an extremely rare occurrence in the 
ear canal. Only two previous cases 
have been reported in the literature.’” 
Grossly, seborrheic keratosis appears 
as a sharply demarcated lesion slight- 
ly raised, pigmented, and greasy, with 
a verrucous surface. The lesion is soft 
and friable and occasionally peduncu- 
lated.’ In this case the lesion appeared 
as a fungating nonpigmented friable 
lesion occluding the ear canal, with 
the clinical appearance of squamous 
cell carcinoma. Seborrheic keratosis 
affects mainly whites, usually in the 
fifth decade of life, but it can occur 
earlier.‘ The main histologic feature is 
an accumulation of immature kerati- 
nocytes between the basal layer and 
the surface of the epidermis. Keratini- 
zation inside the tumor is common 
and produces horn cysts (Figs 1 and 
2), which enlarge, coalesce, and 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


approach the surface of the tumor. 
The presence of these keratotic plugs 
is characteristic.’ Seborrheic kerato- 
sis has no relation to sebaceous glands 
or seborrheic dermatosis.! Unlike 
squamous cell carcinoma, there are no 
nuclear abnormalities and mitosis is 
not frequent. Lever and Schaumburg- 
Lever? describe six different histo- 
pathologic varieties: acanthotic, the 
most common type; irritated, the type 
diagnosed in this case; hyperkeratotic; 
reticulated; clonal; and melanoacan- 
thoma. This tumor grows upward 
without penetrating into the dermis. 
Other pigmented lesions, such as bas- 
al cell carcinoma and melanoma, with 
which these tumors can be confused, 
clinically grow downward.‘ Formation 
of an in situ carcinoma within a sebor- 
rheic keratosis has been reported,‘ but 
the malignant transformation of 
these tumors is not common.’ The 
irritated type, also called activated 
type, is characterized by the presence 
of whorls of eosinophilic flattened 
squamous cells in an onion-peel con- 
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figuration that resembles horn pearls 
of squamous cell carcinoma’ (Fig 2). 
The irritated type, therefore, can be 
confused with a neoplastic process. 
The treatment of choice is surgical 
excision. A frozen section can be mis- 
leading as in this case, which was 
diagnosed as being consistent with 
eccrine poroma or squamous cell car- 
cinoma. Histologic examination ap- 
pears to be necessary for a definitive 
diagnosis. 
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Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to the 
ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be submitted 
in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color 
transparencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. 
Transparencies should be carefully packaged in a separate container. Please do not submit glass-mounted 
transparencies or the actual glass histology slides. Material for the RESIDENT'S PAGE should be mailed to the Chief 


Editor. 
Reprints not available. 
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Pathologic Diagnosis. Monostotic 
fibrous dysplasia of the temporal 
bone. 

Fibrous dysplasia (FD) is a bone 
disorder characterized aistologically 
by a proliferation of fbrous tissue 
and seattered trabeculae of immature 
bone. The trabeculae are of woven 
bone, varying in size and shape, with- 
out apparent functional orientation, 
and are embedded in a loosely or 
densely textured, cellular, and vascu- 
lar eonnective tissue stroma. The 
fibroblasts are often in whorled bun- 
dles. Often areas of osteoid and 
groups of lipid-containing histiocytes 
may occur.'* 

The disease occasionally affects the 
head and neck, but the temporal bone 
is rarely involved. Fibrous dysplasia 
may manifest itself in three different 
forms: (1) monostotic FD, involving 
one bone only; (2) polyostotic FD, 
involving more than one bone; and (3) 
McCune-Albright’s syndrome, con- 
sisting of FD, cafe au lait spots, preco- 
cious puberty, and, occasionally, 
hyperthyroidism.'* 

Most patients with monostotic FD 
of the temporal bone present in their 
second or third decades of life.2 The 
lesion usually manifests itself as a 
painless, gradually progressive swell- 
ing, and obliteration of the external 
auditory canal. All parts of the tempo- 
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PATHOLOGIC QUIZ CASE 2 


ral bone may be affected. The most 
frequent symptom in cases of tempo- 
ral bone involvement is a progressive 
conductive hearing loss. Other symp- 
toms are change in size and configura- 
tion of the temporal bone, and pro- 
gressive bony obliteration of the 
external auditory meatus.*’ Choles- 
teatoma may be present between the 
lesion and the drum.** 

Radiologic findings reflect the mor- 
phology of the disease and vary with 
the amount of fibrosis and calcifica- 
tion. Large areas may exhibit a uni- 
form ground-glasslike osseous pat- 
tern.’ Computed tomographic scan- 
ning provides greater detail of the 
extent of the disease. Accurate assess- 
ment of the degree of middle ear 
involvement or the presence of associ- 
ated cholesteatoma may thus be 
made. Our scan (Fig 2) clearly defines 
the limits of the lesion, an intact 
eardrum, and demonstrates choles- 
teatoma at the space between the ear- 
drum and the lesion (arrow). 

Monostotic FD is not always readily 
identifiable roentgenographically; it 
requires histologic confirmation. It 
has to be differentiated from the fol- 
lowing: solitary unicameral cyst, non- 
osteogenic fibroma, giant cell tumor 
of bone, aneurysmal bone cyst, eosino- 
philic granuloma, and plasma cell 
myeloma.'*® In our case, however, 
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diagnosis could practically be made on 
the basis of the computed tomograph- 
ic scan. Although the progress of FD 
is usually arrested at puberty, the 
treatment of choice is surgery. The 
extent of surgery should be in propor- 
tion to the degree of functional and 
cosmetic deformity. Indications for 
surgery include the following: (1) 
maintenance of a normal ear canal, (2) 
preservation of vestibular and cochle- 
ar function, and (3) prevention of sec- 
ondary sequela such as cholesteatoma 
that may lead to its well-recognized 
regional and endocranial complica- 
tions. 


References 


1. Nager GT, Kennedy DW, Kopstein E: Fi- 
brous dysplasia: A review of the disease and its 
manifestations in the temporal bone. Ann Otol 
Rhinol Laryngol 1982;91 (suppl 92):5-52. 

2. Lambert PR, Brackmann DE: Fibrous dys- 
plasia of the temporal bone: The use of comput- 
erized tomography. Otolaryngol Head Neck Surg 
1984;92:461-467. 

3. Nager GT, Holliday MJ: Fibrous dysplasia 
of the temporal bone: Update with case reports. 
Ann Otol Rhinol Laryngol 1984;93:630-633. 

4. Shiffman F, Aengst FE: Fibrous dysplasia 
of temporal bone. Arch Otolaryngol Head Neck 
Surg 1967;86:528-534. 

5. Wong A, Vaughanc C, Strong MS: Fibrous 
dysplasia of temporal bone. Arch Otolaryngol 
Head Neck Surg 1965;81:131-133. 

6. Barrionuevo CE, Marcallo FA, Coelho A, et 
al: Fibrous dysplasia and the temporal bone. 
Arch Otolaryngol Head Neck Surg 1980;106:298- 
301. 


Resident's Page 1139 


Ba iF YEG 
a te a 


ey 
f 


x å 
Ss 
e 


PY an me Bea at A 
fe ar od She 


Ep oes 
Ta ueg 


ae 


Seo: Ge j ; 


P 
My e g i 
A Mma a: cae 


Bee our ys 


ae } < 
Aora nrar tarar 


* LRAD {h Ati 


* 


zÉ ES > 


me Soe 





Department of Otolaryngology 
Functional Endoscopic 
Sinus Surgery Symposium 
October 13-14, 1989 


Course Directors: 
Vijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 
Rande Lazar, MD 


The goal of this symposium is to provide the participants 
an opportunity to learn functional concepts of endoscopic 
sinus surgery with didactic lectures and “hands on” lab- 
Oratory experience. 


For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
Joanne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 
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Please send me additional information. 
University Microfilms International 


300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 

Name 

Institution 

Street 
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KEY COVERAGE 


Ci Fundamentals — a review of theory, anatomy, 
physiology, ard aesthetics 
Methodology — precisely describing open 
structure operative technique step by step 

Cs Clinieal Applications — including procedures 
such as tip grafting, chin augmentation, and 
revision rhinoplasty 

[1# Case Studies — clearly demonstrate the 
advantages of open structure rhinoplasty in a 
wide variety of nasal reconstructions 


Dorland’s ILLUSTRATED MEDICAL 


DICTIONARY, 27th Edition 

Latest edition of word’s leading medical dictionary ... 
“Succinct, lucid, ana current.” (JAMA). 1888 pp. 208 ills. 
Lexitone cover. $39.95. #+W3154-1. 


W.B. SAUNDERS 


Harcourt Brace Jovanovich, Inc. 


CALL TOLL FREE 1-800-545-2522 


(8:30-7:00 Eastern Time: In Fla., call 1-800-433-0001 ) 


Be sure to mention DM#9365 
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X dd Open 
Structure 
Rhinoplasty to 
Your Repertoire! 


Johnson & Toriumi 
OPEN STRUCTURE RHINOPLASTY 


This new, lavishly illustrated text/atias will help 
you master the theory and technique of open 
structure rhinoplasty. 


Through step-by-step descriptions, full-color 
diagrams, and in-depth case studies, the 
authors show you exactly how to proceed and 
demonstrate the superiority of this innovative 

procedure to closed structure methods. 


You'll benefit from detailed descriptions of 
suturing techniques and sutured-in-place 
columellar struts, as well as tip grafting and the 
control of nasal tip projection. OPEN STRUC- 
TURE RHINOPLASTY also shows you how to 
correlate changes in the nasal structure with 
changes in the eventual nasal contour, taking 
into account scar contracture. 





à Add open structure rhinoplasty to your surgical 


repertoire. Send for your capy today! 

By Calvin M. Johnson, Jr., M.D., Clinical Assoc. Prof., Dept. 
of Otolaryngology — Head & Neck Surgery, Tulane School 
of Med., New Orleans, LA; and Dean M. Toriumi, M.D., Asst. 
Prof., Dept. of Otolaryngology — Head & Neck Surgery, 
Univ. of Illinois Col. of Med., Chicago Eye & Ear Infirmary, 
Chicago, IL. Over 540 pp. Over 700 color ills. Available 
September 1989. $295.00. #W2158-9. 






W.B. SAUNDERS 


[IÆ we158-9 YES! Please rush my copy of Johnson & 
Toriumi: OPEN STRUCTURE RHINOPLASTY at $295.00. If 
not completely satisfied, | may return the book with the 
invoice within 30 days at no further obligation. | am 
returning this order form to: W.B. SAUNDERS, Order 
Fulfillment Department, Orlando, FL 32887. 


Also send 0 W3154-1 Dorland’s ILLUSTRATED MEDICAL 
DICTIONARY, 27th Ed. $39.95. 


O Bill me later (plus postage, handling & the applicable sales tax for my area) y 
O Check enclosed including applicable sales tax (publisher pays postage & handling) ~Œ a 
O Charge my credit card including applicable sales tax (publisher pays postage & handling) “4 


O VISA O MasterCard O AmEx Exp. date 
My credit card # is 





















Add the applicable sales tax for your area. 
Full Name 


Acdress 









City State 
© W.B. SAUNDERS 1989 

Professional references may be tax-deductible. Arch. of Oto. 9/89 
Offer valid in USA only. Prices subject to change without notice DM# 9365 


Zip 
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Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about “BOX NUMBER” advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 


Box 











CLASSIFIED 
INFORMATION 
Regular Classified 1Time 3 Times 
or more 
Cost per word $1.50 $1.35 
Minimum 20 words. per issue 


"In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 1Time 3 Times 
Full page $555 $511 
Two-thirds page 475 437 
One-half page 419 386 
One-third page 333 306 
One-sixth page 222 204 


Column inch 50 4 


Minimum display ad: one column inch 
12-time rate available on request. 


Closing Date 


The 25th of the second month prior to the issue 
date. Example: The November issue closes Sep- 
tember 25th. No ads can be cancelled after the 
closing date. 
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CHIEF OF 
NEUROTOLOGY 


University of Miami 
School of Medicine 
Miami, Florida 


The Department of Otolaryngology is ex- 
panding and seeks an experienced otologist 
to be Chief of the Neurotology Section in 
the department and its recently organized 
Ear Institute. 


The University of Miami is a progressive 
institution with an international orientation. 
The City of Miami offers an exciting, 
cosmopolitan environment which is also 
conducive to the development of a success- 
ful program in Neurotology. 


We offer an excellent salary and fringe 
benefit package. Academic rank is com- 
mensurate with experience and protected 
research time is possible to facilitate con- 
tinued academic productivity. We prefer 
professor/associate professor level but are 
willing to consider all appropriate applicants. 


Development of this program is a priority of 
the medical school administration. 


Please send curriculum vitae to: 


W. Jarrard Goodwin, Jr., MD 
DEPARTMENT OF 
OTOLARYNGOLOGY (D-48) 
P.O. Box 016960, Miami, FL 33101 


Or call (305) 549-7995 





Professional Opportunities 


BC/BE to join two-physician department in a 50 plus 


physician, multi-specialty clinic in Pacific north- 
west. Practice includes all aspects of OTO-HNS, 
facial plastics fellowship desirable, not required. 
Fully equipped office, great recreational location. 
Send CV to: Memorial Clinic, Attention: Personnel, 
500 North Lilly Road, Olympia, WA 98506. 


NORTHERN CALIFORNIA — BC/BE general ot- 


olaryngologist to join three person department. 
High-growth, white collar suburban Bay area. Fully 
referred, broad spectrum practice. Experienced or 
1990 graduate considered. Please send CV to: 
Glenn Schneider, MD, The Permanente Medical 
Group, Inc., 1425 South Main Street, Walnut Creek, 
CA 94596. EOE. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 


twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
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The Kaiser Permanente Perspective: 


You take care of the care. 
We take care of the business. 





Our perspective on the delivery of exceptional patient care has led us to become the 
largest and most experienced prepaid group medical practice in America. At Kaiser 
Permanente, we provide our physicians with an immediate patient base in their specialty. 
And we free them to do what they do best: deliver direct patient care. We take care of all 
the business headaches--the scheduling, accounting, insurance...It's an enlightened 
approach to medicine. We currently have opportunities for board certified/eligible 


There's another thing you'll like about us: our locations in northeastern Ohio. You'll enjoy a 
dynamic metropolitan area that offers four-season recreation @ renowned theatre e ballet 
@ operae major league sports @ a world acclaimed symphony orchestra...For further 
details about our opportunities (and our relocation and spousal assistance programs) please 
contact: Ronald G. Potts, M.D. Medical Director, Ohio Permanente Medical Group, Inc., 
Dept. HRAO, 1300 E. Sth Street, Suite 1100, Cleveland, OH 44114. Or call us at 
1-800-837-OPMG/ (216) 623-8770. EOE. 


KAISER PERMANENTE 





Medical Equipment/ Supplies 


SALE: Refurbished/warranted equipment: ENT 


flexible scopes $2,500; etc., etc. Call toll free: (800) 
748-5748. We'll buy your used equipment, too! 


Computers/ Software 


grelin 


Medical Office Systems ™ 
Office Management System 
¢ Office Billing System 
* Electronic Claims System 


e Bar Coding System 
Easy installation-operation, advanced multi- 
user capabilities, exceptional support ser- 
vices. Software purchase starting at ONLY 
$495 qualifies for substantial savings on IBM 
PS/2 computers. For free info or demo disk: 


AMERICAN MEDICAL SOFTWARE" 
P O. Box 236 Edwardsville, IL 62025 
800-423-8836 618-692-1300 




















The Ohio Permanente 
Medical Group, Inc. 


Goil People Good Medicine 


NORTH 
CAROLINA 


Kaiser Permanente is seeking board 
certified/eligible otolaryngologists 
for our Raleigh and Charlotte medi- 
cal offices. Excellent salary and bene- 
fits including professienal liability, 
retirement, continuing education 


and sharenolder opportunity. Send 

CV to: 

Phyllis M. Kline 

Physician Recruitment 
Coerdinator-AO 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604-1018 

or call 
(800) 277-2764 or (919) 878-5874 
Affirmative Action/Equal 
Opportunity Emoloyer 





Otolaryngologist 


St. Paul 
Minnesota 


Excellent opportunity for 
BC BE etolaryngo ogist 
available immediately. 
Join large multi-specialty 
group serving prepaid and 
private patients in one of 


America’s leading 
metrepolitan areas. 


Busy practice with 2reat 
potential. Competitive income 
and comprehensive benefits. 


Contact: 


Jerry Hess 
ASPEN MEDICAL GROUP 


1020 Bandana Boulevard West 
St. Paul, MN 55108 


Call: (612) 641-7178 





OREGON 


Otolaryngologist 
— Private Practice — 


Very successful, growing four person ENT group needs a 
Board Certified / Board Eligible associate to replace a retiring 
physician. Attractive location in Oregon’s capital, Salem, 
next to a 400 bed hospital. 


Guarantee $84,000 annually plus monthly incentive bonus. 
Leading to full group status within three years. 


For confidential information, contact: 


Gary Schaub 
PO Box 69155 
Portland, OR 97204 


(503) 223-4357 









TIRED OF THE RAT RACE? 
ESCAPE TO “VACATIONLAND” 


Join a successful otolaryngology group in Bangor, Maine. 









Balanced medical and surgical practice serving all ages. 


Community of 80,000 with international airport, great skiing 
less than 2 hours, and ocean sailing only 45 minutes away. 





@ University of Maine's flagship campus and Center for the 
Performing Arts within 20 minutes. 





æ Great family location, good schools, low crime rates 





@ New office facility in sylvan setting minutes from hospitals. 





@ Two master-degreed audiologists provide diagnostic tests 
and hearing aid dispensing services. 





m Shared call arrangement — many weekends available for 
social or unlimited recreational activities. 








Flexible schedule possible. Enjoy Maine lifestyle. 





Interested BE/BC candidates should contact: 
C. Henry Larson, MD or Daniel |. McNichol, MD 
BANGOR EAR, NOSE & THROAT PROFESSIONAL ASSOCIATION 


700 Mt. Hope Avenue, Suite 420 
Bangor, ME 04401 @ (207) 947-4970 










We will be available to talk with interested candidates 
at the AAO-HNS Meeting, September 24-28, 1989 in New Orleans. 





Group Health Cooperative of Puget 
Sound, a 320,000-member prepaid 
group practice, currently has a 
position for an Otolaryngologist. 
Referral only practice ina 
multi-specialty organization. 


To inquire, write: 
Director of Medical Staffing 
Group Health Cooperative 
of Puget Sound 
521 Wall Street 
Seattle, WA 98121 


A Group 
Health Cosneuntive 


of Puget Cooperative 
Affirmative Action Equal Opportunity Employer 


ACADEMIC POSITION IN 
OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


The Medical College of Ohio is seeking a board certified/ 
board eligible otolaryngologist to join a rapidly expanding 
Department of Otolaryngology. A strong interest in res- 
ident and medical student teaching is desirable. Oppor- 
tunities are available to participate in both clinical and 
basic research. Salary and academic appointment will be 


commensurate with experience and training. Benefits are 
excellent. AN EQUAL OPPORTUNITY EMPLOYER. Appli- 
cants should send their curriculum vitae to: 


Allan M. Rubin, M.D., Ph.D. 
Department of Otolaryngology 
Head and Neck Surgery, 
Medical College of Ohio 
P.O. Box 10008, 
Toledo, Ohio 43699. 


taa 





OTOLARYNGOLOGIST 


For 
Full-Time Position 


in 
SAN FRANCISCO BAY AREA 


Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Benefits 
Requires California License and 
Board Certification or Eligibility 


Contact: Raymond L. Hilsinger, Jr., M.D. 


Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 





Michael Reese Health Plan 


The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 


AWA 


A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 


Scott P. Smith, M.D. 
MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 


an equal opportunity employer m/f/h 





ENT 
PHYSICIAN 


Busy Otolaryngologis= is seeking an associate to 
meet the needs of a 2rowing practice. B.E./B.C. 
physician will find security in this established 
multi-specialty clinic. Location is 15 minutes 
from downtown Minneapolis and is rich in fam- 
ily, cultural, educational and recreational oppor- 
tunities. For further information contact: 


Robert Hovda, M.D. 

Columbia Park Medical Group 
6200 Shingle Creek Parkway 
Suite 480 

Brooklyn Center, MN 55430 


(612) 560-3450 


CASE WESTERN RESERVE UNIVERSITY 
DIRECTOR 


Department of Otolaryngology — Head and Neck Surgery 
at 


MetroHealth Medical Center, Cleveland, Ohio 


The MetroHealth Med cal Center is a modern 750-bed, 
major teaching hospital of Case Western Reserve Uni- 
versity. The newly created department will be affiliated 
and the residency trairing program fully integrated with 
the medical school. 


This position provides an excellent opportunity, and 
will require an enthusiastic individual with solid clinical, 
research and administrative credentials. The candidate 
must be able to foster rapid academic growth and to 
build new programs inall branches of the specialty. The 
appointment will be at the level of an associate or full 
professor. Applicants should submit a curriculum vitae 
and asconcise descripzion of clinical and research inter- 
ests and goals to: 


Fred Behrens, MD, Chairman, Search Committee 
MetroHealth Medical Center 


3395 Scranton Road, Cleveland, OH 44109. 
The Case Western Reserve University and The Metro- 
Health Medical Cente~ are equal opportunity employers 


and specifically enccurage applications from women 
and minorities. 









The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a partnership composed 
of and managed by SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please cal! (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8013. 





















Equal Opportunity Employer M/F/H 
NGA 
M 
ICKAISER PERMANENTE 
Good People. Good Medicine. 





OTOLARYNGOLOGIST 


Excellent opportunity for a B.C., B.E. Otolaryngologist to 
join a busy two-man ENT group. Special interest in Pe- 
diatrics ENT, Otolaryngic Allergy and Head and Neck 
Surgery is desired. 


Fully equipped, modern office, including ICS Computer- 
ized Rotary Chair. 


University town with medical school. Clinical faculty af- 
filiation available. Close-by outstanding recreational ar- 
eas (water sports, skiing, etc.), two fully equipped ma- 
jor hospitals. 


Competitive salary with benefits leading to early part- 
nership. 


Send CV and three references to: 


Joseph B. Touma, M.D. 
Huntington Ear Nose and Throat Clinic 
1616 13th Avenue, #100 
Huntington, West Virginia 25701 
Phone: (304) 522-8800 








The Division of Otolaryngology 
of the 
University of New Mexico 
School of Medicine 


is seeking a full-time Otolaryngolo- 
gist. B.C./B.E. Active teaching and 
clinical practice with research avail- 
able. 


Pediatric experience preferred, but 
will consider general background. 


Contact: Fred S. Herzon, M.D. 
Chief, Division of 
Otolaryngology 
UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 


CLEVELAND CLINIC 
FLORIDA 
OTOLARYNGOLOGIST 


Board Certified Otolaryngologist in- 
terested in all aspects of OTO/HNS, 
especially otology, to join Depart- 
ment at Cleveland Clinic Florida, 
sister organization to the Cleveland 
Clinic Foundation. Very competitive 
salary, excellent benefits and retire- 
ment plan. 


Contact or Forward CV to: 


Benjamin G. Wood, M.D. 
Cleveland Clinic Florida 
3000 West Cypress Creek Road 
Fort Lauderdale, Florida 33309 


NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


& 


KAISER PERMANENTE 
Good People. Good Medicine. 


ACADEMIC POSITION 
IN OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


Assistant Professor/Instructor level 
position available at the Quillen-Dish- 
ner College of Medicine, East Tennes- 
see State University and the Mountain 
Home V.A. Medical Center. The appli- 
cant must be Board Eligible and must 
have a documented ability in teaching 
and patient care. Send a current 
curriculum vitae and three letters of 
reference to: 


Louis A. Modica, M.D. 

Department of Surgery 

P.0. Box 19750A 

Quillen-Dishner College of Medicine 
East Tennessee State University 
Johnson City, Tennessee 37614 


ETSU is an affirmative action/equal 
opportunity employer. 




















Academic Position 
in 


Otolaryngology 


The Department of Otology and 
Laryngology at the Harvard Med- 
ical School and the Massachusetts 
Eye and Ear Infirmary seeks a 
board-certified otolaryngologist. 
The professional commitment will 
involve approximately one-half 
time devoted to supervision of res- 
idents in otolaryngology in a 
general outpatient setting. The 
remainder of the time will be 
devoted to practice in general oto- 
laryngology and either basic or 
clinical research. Please send in- 
quiries and curriculum vitae to: 


Joseph B. Nadol, Jr., MD 


MASSACHUSETTS 
EYE AND EAR INFIRMARY 


243 Charles Street 
Boston, MA 02114 


The Harvard Medical School and 
the Massachusetts Eye and Ear 
Infirmary are equal opportunity 
employers. Qualified female and 
minority applicants are encourag- 
ed to apply. 





Otolaryngologist 





Immediate 
opening with 
multi-specialty 
group on the 
central coast of 
California, must be 
board-eligible or 
board-certified. 


Fringe benefits, 
shareholder status, 
guaranteed salary 
first 12 months. 


Mail CV to: 





Administration 
San Luis 
Medical Clinic, Ltd. 
1235 Osos Street 
San Luis Obispo 
CA 93401 


For the symptoms of allergic rhinitis... 


DESIGNED 
TO DELIVER 


Now NASALCROM' is available in the 
ready-to-use pump spray your patients 
have been asking for! The new 
NASALMATIC’ fully-assembled unit comes 
in two convenient sizes: For your chronic 
allergic rhinitis patients, the new 26 mL 
size is a handy, economical alternative to 
the purchase of frequent refills. For your 
patients with seasonal symptoms, the 
regular 13 mL size is ideal. 


Inside the new NASALCROM unit is the 
proven formula patients rely on for relief 

of sneezing, itching, runny nose, and 
congestion.'* NASALCROM provides 
protection from the first dose’ and 

symptom relief within days.? And it works 
without the annoying side effects typical of 
other first-line allergic rhinitis medications.‘ 


Nonsedating NASAL SOLUTION, 40 mgimL 
TL ® 


i 
(cromolyn sodium/FISONS) 


IN THE NEW FULLY-ASSEMBLED UNITS 
(26 mL AND 13 mL) 


Please see adjacent page for Brief Summary of Full 
Prescribing Information. 
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Brief Summary 

DESCRIPTION: Each milliliter of NASALCROM* Nasal Solu- 
tion (cromolyn sodium nasal solution, USP) contains 40 mg 
cromolyn sodium in purified water with 0.01% benzalkonium 
chloride to preserve and 0.01% EDTA (edetate disodium) to 
stabilize the solution. 


INDICATIONS: NASALCROM is indicated for the prevention 
and treatment of the symptoms of allergic rhinitis. 


CONTRAINDICATIONS: NASALCROM is contraindicated 
in those patients who have shown hypersensitivity to any of 
the ingredients. 


PRECAUTIONS: General: Some patients may experience 
transient nasal stinging and/or sneezing immediately follow- 
ing instillation of NASALCROM. Except in rare occurrences, 
these experiences have not caused discontinuation of therapy. 


In view of the biliary and renal routes of excretion for cromo- 
lyn sodium, consideration should be given to decreasing the 
dosage or discontinuing the administration of the drug in 
patients with impaired renal or hepatic function. 


Carcinogenesis, Mutagenesis, and Impairment of Fertil- 
ity: Long term studies in mice (12 months intraperitoneal 
treatment followed by 6 months observation), hamsters (12 
months intraperitoneal treatment followed by 12 months ob- 
servation), and rats (18 months subcutaneous treatment) 
showed no neoplastic effect of cromolyn sodium. 


No evidence of chromosomal damage or cytotoxicity was 
obtained in various mutagenesis studies. 


No evidence of impaired fertility was shown in laboratory 
animal reproduction studies. 


Pregnancy: Pregnancy Category B. Reproduction studies 
with cromolyn sodium administered parenterally to pregnant 
mice, rats, and rabbits in doses up to 338 times the human 
clinical doses produced no evidence of fetal malformations. 
Adverse fetal effects (increased resorptions and decreased 
fetal weight) were noted only at the very high parenteral 
doses that produced maternal toxicity. There are, however, 
no adequate and well-controlled studies in pregnant women. 
Because animal reproduction studies are not always predic- 
tive of human response, this drug should be used during 
pregnancy only if clearly needed. 


Drug Interaction During Pregnancy: Cromolyn sodium and 
isoproterenol were studied following subcutaneous injec- 
tions in pregnant mice. Cromolyn sodium alone in doses of 
60 to 540 mg/kg (38 to 338 times the human dose) did not 
cause significant increases in resorptions or major malfor- 
mations. Isoproterenol alone at a dose of 2.7 mg/kg 
(90 times the human dose) increased both resorptions and 
malformations. The addition of cromolyn sodium (338 
times the human dose) to isoproterenol (90 times the 
human dose) appears to have increased the incidence 
of both resorptions and malformations. 


NASAL SOLUTION, 40 mg/mL 


DM 
® 
g 





(cromolyn sodium nasal solution, USP) 


Nursing Mothers: It is not known whether this drug is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when 
NASALCROM is administered to a nursing woman. 


Pediatric Use: Safety and effectiveness in children below 
the age of 6 years have not been established. 


ADVERSE REACTIONS: The most frequent adverse reac- 
tions occurring in the 430 patients included in the clinical 
trials with NASALCROM were sneezing (1 in 10 patients), 
nasal stinging (1 in 20), nasal burning (1 in 25), and nasal 
irritation (1 in 40). Headaches and bad taste were reported in 
about 1 in 50 patients. Epistaxis, postnasal drip, and rash 
were reported in less than one percent of the patients. One 
patient in the clinical trials developed anaphylaxis. 


Adverse reactions which have occurred in the use of other 
cromolyn sodium formulations for inhalation include angio- 
edema, joint pain and swelling, urticaria, cough, and wheez- 
ing. Other reactions reported rarely are serum sickness, 
periarteritic vasculitis, polymyositis, pericarditis, photo- 
dermatitis, exfoliative dermatitis, peripheral neuritis, and 
nephrosis. 


CAUTION: Federal law prohibits dispensing without prescription. 


References: 

1. Pelikan Z, Pelikan-Filipek M: The effects of disodium 
cromoglycate and beclomethasone dipropionate on the 
immediate response of the nasal mucosa to allergen 
challenge. Ann Allergy 1982;49:283-292. 

2. Data on file, Fisons Corporation. From perennial allergic 
rhinitis trial by Wittig HJ, with Cohan RM, Bloom FL, 
Rhoades RB, et al. 

3. Physicians’ Desk Reference® (PDR®), ed 42. Oradell, Nu, 
Medical Economics Co Inc, 1988. Beconase® (beclome- 
thasone dipropionate, USP), pp 1004-1005; Seldane® (ter- 
fenadine), pp 1426-1427. 

4. Physicians’ Desk Reference for Nonprescription Drugs® 
(PDR®), ed 9. Oradell, NJ, Medical Economics Co Inc, 
1988. Afrin® (oxymetazoline hydrochloride), p 685; Chlor- 
Trimeton® (chlorpheniramine maleate), pp 686-687; 
Actifed® (pseudoephedrine hydrochloride, triprolidine 
hydrochloride), p 530; Sudafed® (pseudoephedrine 
hydrochloride), pp 533-534. 


FISONS 
Pharmaceuticals 
Prescription Products 
Rochester, NY 14623 


© 1989 Fisons Corporation FIS-048 
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(ERYTHROMYCIN DELAYED-RELEASE CAPSULES,L'SP) 


Two 25O-mg capsules twice a day 
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ERYC® (Erythromycin Delayed-Release Capsules, JSP) 

Before prescribing, please see full prescribing information. A Brief Summary follows: 

maneo adesa AND USAGE: ERYC is indicated in éhildren and adults for the treatment of the following 
conditions: 

Upper respiratory tract infections of mild to mod2rate degree caused by Streptococcus pyogenes (group A 
beta-hemolytic streptococci); Streptococcus pneumoniae (Diplococcus pneumoniae); Haemophilus influenzae 
(when used concomitantly with adequate doses otsulfonamides, since not all strains of H influenzae are 
susceptible at the erythromycin concentrations oreinarily achieved). (See appropriate sulfonamide labeling 
for prescribing information. | 

Lower respiratory tract infections of mild to morate severity caused by Streptococcus pyogenes (group A 
beta-hemolytic streptococci); Streptococcus pneumomiae (Diplococcus pneumoniae). 

Respiratory tract infections due to Mycoplasma aneumoniae (Eaton's agent). 

Pertussis (whooping cough) caused by Bordetexa pertussis. Erythromycin is effective in eliminating the 
organism from the nasopharynx of infected indivicuals, rendering them noninfectious. Some clinical studies 
suggest that erythromycin may be helpful in the prophylaxis of pertussis in exposed susceptible individuals. 

Diphtheria—As an adjunc* to antitoxin in infections due to Corynebacterium diphtheriae, to prevent estab- 
lishment of carriers and to-eradicate the organism n carriers 

Erythrasma—In the treatment of infections due o Corynebacterium minutissimum. 

Intestinal amebiasis caused by Entamoeba historytice (oral erythromycins only). Extraenteric amebiasis 
requires treatment with other agents 

Infections due to Listeria monocytogenes 

Skin and soft tissue infections of mild to moderée severity caused by Streptococcus pyogenes and 
Staphylococcus aureus (resistant staphylococci may emerge during treatment). 

Primary syphilis caused by Treponema pallidum. Erythromycin (oral forms only) is an alternate choice of treat- 
ment for primary syphilis in patients allergic to the penicillins. In treatment of primary syphilis, spinal fluid should 
be examined before treatment and as part of the follew-up after therapy. The use of erythromycin for the treatment 
of in utero syphilis is not recommended. (See CLINICAL PHARMACOLOGY in full prescribing information.) 

Erythromycins are indicated for treatment of thefollowing infections caused by Chlamydia trachomatis: 
Conjunctivitis of the newborn, pneumonia of infaney, urogenital infections during pregnancy. When tetracy- 
clines are contraindicated or not tolerated, erythromycin is indicated for the treatment of uncomplicated 
urethral, endocervical, or rectal infections in adult: due to Chlamydia trachomatis. 

Legionnaires disease caused by Legionella pnewmophila. Although no controlled clinical efficacy studies 
have been conducted, in vitro and limited preliminary clinical data suggest that erythromycin may be effective 
in treating Legionnaires’ disease. 

Therapy with erythromycin should be monitorec by bacteriological studies and by clinical response (see 
CLINICAL PHARMACOLOGY — Microbiology —in full prescribing information). 

injectable benzathine penicillin G is considered by the American Heart Association to be the drug of choice 
in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of rheumatic fever. 
When oral medication is preferred for treatment ofthe above conditions, penicillin G, V, or erythromycin are 
alternate drugs of choice 

Although no controlled clinical efficacy trials hawe been conducted, erythromycin has been suggested by 
the American Heart Association and the AmericanwDental Association for use in a regimen for prophylaxis 
against bacterial endocarditis in patients allergic te penicillin who have congenital and/or rheumatic or other 
acquired valvular heart disease when they underge dental procedures and surgical procedures of the upper 
respiratory tract. (Erythromycin is not suitable prier to genitourinary surgery where the organisms likely to 
lead to bacteremia are gram-negative bacilli or theenterococcal group of streptococci.) 

NOTE: When selecting antibiotics for the prevention of bacterial endocarditis, the physician or dentist should 
read the ‘ull joint 1984 statement of the American 4eart Association and the American Dental Association 
CONTRAINDICATION: ERYC is contraindicated in patients with known hypersensitivity to this antibiotic. 
WARNING: There have been a few reports of hepatic dysfunction, with or without jaundice, occurring in 
patients receiving erythromycin ethylsuccinate, bee, and stearate products. 

PRECAUTIONS: General: E-ythromycin is principally excreted by the liver. Caution should be exercised when 
erythromycin is administered to patients with impaired hepatic function, (See CLINICAL PHARMACOLOGY. in 
full prescribing information, and WARNINGS sectiens.) 

Prolonged or repeated use of erythromycin mayresu't in an overgrowth of nonsusceptible bacteria or fungi 
lf superinfection occurs, erythromycin should be ciscontinued and appropriate therapy instituted. 

When indicated, incision and drainage or other surgical procedures should be performed in conjunction 
with antibiotic therapy. 

Laboratory Tests: Erythromycin interferes with Me fluorometric determination of urinary catecholamines. 

Drug Interactions: Recent data from studies of «rythromycin reveal that its use in patients who are 
receiving high doses of theophylline may be assoc ated with an increase of serum theophylline levels and 
potential theophylline toxicity. In cases of theophy'line toxicity and/or elevated serum theophylline levels, the 
dose of theophylline should be reduced while the patient is receiving concomitant erythromycin therapy 

Erythromycin administration in children receivirg carbamazepine has been reported to cause increased 
blood levels of carbamazepine with subsequent development of signs of carbamazepine toxicity (ataxia, 
dizziness, vomiting) 

Erythromycin has been reported to decrease the c2arance of triazolam and thus may-increase the pharmacologic 
effect of triazolam. Erythromycin has been reported žo decrease the clearance of cyclosporine causing elevated 
cyclosporine levels and associated increased serurmacreatinine. Renal function as well as serum concentration of 
cyclosporine should be closely monitored when bots drugs are administered concomitantly. An interaction 
between erythromycin and ergotamine has been reportec to increase the vasospasm associated with ergotamine. 

Concomitant administration of erythromycin and digoxin has been reported to result in elevated digoxin 
serum levels, 

There nave been reports of increased anticoaguant effects when erythromycin and oral anticoagulants 
were used concomitantly. 

Carcinogenesis, Mutagenesis and Impairmen’ of Fertility: Long-term (2-year) oral studies conducted in 
rats with erythromycin base did not provide evidence of tumorigenicity. Mutagenicity studies have not been 
conducted. There was no.apparent effect on male or female fertility in rats fed erythromycin (base) at levels up 
to 0.25 parcent of diet 

Pregnancy: Pregnancy Category B: There is no avidence of teratogenicity or any other adverse effect on 
reproduction in female rats fed erythromycin basedup to 0.25 percent of diet) prior to and during mating, 
during gestation, and through weaning of two successive litters. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used duringpregnancy only if clearly needed. Erythromycin has been 
reported to cross the placental barrier in humans, Sut fetal plasma levels are generally low 

Labor and Delivery: The effect of erythromycin on labor and delivery is unknown 

Nursing Mothers: Erythromycin is excreted in breast milk; therefore, caution should be exercised when 
erythromycin is administered to a nursing woman 

Pediatric Use: See INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION sections in full 
prescribing information 
ADVERSE REACTIONS: The most frequent side efiects of oral erythromycin preparations are gastrointestinal 
and are dose-related. They include nausea, vomiting, abdominal pain, diarrhea and anorexia. Symptoms of 
hepatic dysfunction and/or abnormal liver functior test results may occur (see WARNING). 

Mild allergic reactions such as rashes with or without pruritus, urticaria, bullous fixed eruptions, and eczema 
have been reported with erythromycin. Serious allergic reactions, including anaphylaxis, have been reported. 

There nave been isolated reports of reversible hearing loss occurring chiefly in patients with renal insuffi- 
ciency and in patients receiving high doses of erymromycin. 

Caution — Federal law prohibits dispensing without prescription. 06966184 


PARKE-DAVIS 


Division of Warner-Lambert Compan p 
Morris P'ains, New Jersey 07950 U PD-10-JA-5238-P-1Bi2-89) 





NEW YORK OTOLOGY SYMPOSIUM 


SATURDAY AND SUNDAY, NOVEMBER 11-12, 1989 


at THE MOUNT SINAI MEDICAL CENTER 
Fifth Avenue, New York 


sponsored by: 


ALBERT EINSTEIN COLLEGE OF MEDICINE 

COLUMBIA UNIVERSITY COLLEGE OF PHYSICIANS AND 
SURGEONS 

DOWNSTATE MEDICAL CENTER 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 

MOUNT SINAI SCHOOL OF MEDICINE 

NEW YORK MEDICAL COLLEGE 
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Applications are now being taken for 
the Tenth Annual Merris Fishbein 
Fellowship in Medical Journalism 
sponsored by the American Medical 
Association. Physicians interested in 


A nnouncing 





| 


making a substantial commitment to 
medical journalism are invited to apply 


for this full-time one-year fellowship 
program. 





Work With JAMA Tre successful 
candidate will work with the editorial 
and production staff ef The Journal 
of the American Medical Association 
in all facets of editing and publishing 
a major weekly medical journal. At 
the completion of the program, it is 
expected that the candidate will be 
proficient in all aspects of manuscript 
selection, issue makeup, copy editing 
and styling,art and layout of articles, 
issue planning and managing, in addi- 
tion to the many other elements of 
journal publication. He/she will also 
be conversant with marketing and 
advertising procedures. 


Publishing The cancidate must have 
proved writing ability at the time of 
application, for he/she will be required 
during the eourse of the year to pre- 
pare such articles for publication as 
may be assigned. Although the fellow 
will work under the supervision of a 
physician-editor, ability to work inde- 
pendently is a must. Ability to use a 
resource library is a strong plus. 


Specialty Journal Opportunity In 
addition to The Journal of the Ameri- 
can Medical Association, the Fishbein 
Fellow will receive special insight into 
the different aspects of publishing a 
major specialty journal on a monthly 
timetable. 


Stipend A stipend of $30,000 will be 
provided to the successful candidate 
to cover the 1-year period. 


Application Forms For an application 
blank, please write to: Helene M. 
Cole, MD, Senior Editor, Director, 
Department of Editorial Affairs, 
Journal of the American Medical 
Association, 535 N. Dearborn St., 
Chicago, IL 60610. 


Deadline For Applying Completed 
applications should be forwarded as 
soon as possible and must be received 
no later than January 15, 1989. The 
successful candidate will be notified 
by March 31, 1989. 


The Tenth Annual 
American Medica! Association 


Morris 
Fishbein 
Fellowship 


July 1, 1989 through 
June 30, 1990 
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Allergic Fungal Sinusitis: Case Report and 
Review of the Mayo Clinic Experience 





At the recent 1989 Spring Meeting of the American 
Academy of Otolaryngic Allergy in San Francisco, Calif, Dr 
Jeffrey Bartynski, Mayo Clinic, Rochester, Minn, presented 
two cases of allergic fungal sinusitis. These patients had 
several findings in common, including significant allergic 
history, chronic rhinosinusitis failing medical therapy, and 
a slowly enlarging nasal mass causing proptosis. A com- 
puted tomographic scan showing “concretions” is charac- 
teristic of fungal sinusitis, but histopathologic identifica- 
tion of hyphae without deep invasion, eosinophils, and 
Charcot-Leyden crystals (allergic mucin) are necessary for 
the diagnosis. Treatmentconsisted of surgical debridement, 
postoperative steroid therapy, and allergic symptom con- 
trol. Systematic antifungal regimens are not indicated. This 
disease must be differentiated from malignant processes as 
well as other fungal disorders, including mycetomas and 
invasive fungal sinusitis. Total IgE levels tend to parallel 
a course of the disease.—RoBERT E. TAYLOR, MD, Oakland, 

alif 





The Role of Dynamic Posturography as a 
Screening Test 





At a meeting of the Western Section of the Triological 
Society in Laguna Niguel, Calif, Richard L.Vorhees, MD, 
Seattle, Wash, diseussed his experience with dynamic 
posturography since September 1986. This test has under- 
gone further development since first reported by Norman 
Nashner, PhD, in 1970. Two assessments are studied with 
the test, the Sensory Organization test, designed to assess 
the sensory control of pesture, and the Movement Coordi- 
nation test, for appraisal of motor responses used to 
maintain balance. Abnormal Sensory Organization test 
results reveal central or peripheral vestibular deficits. 
Abnormalities in latency or symmetry of movement 
responses (Movement Coordination test) show pathologic 
findings in the brain stem, spinal cord, or peripheral 
nerves. 

The present clinical ferm of the test uses a platform on 
which the subject stands facing a visual-surrounding 
environment that can be freely moved with the platform. 
The platform and visua!-surrounding environment can be 
sway referenced independently (two-dimensional recording 
and computer analyzed). Six test conditions, 20 seconds 
each, are used in the clinical evaluation. The first set of three 
is performed with the platform fixed, while the second set 
of three is performed with the platform sway referenced. In 
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each set, stability scores are determined with the eyes open, 
closed, and with the visual-surrounding environment sway 
referenced. 

Dr Vorhees reported 175 consecutive patients evaluated 
in his practice for balance disorders with the usual battery 
of tests and compared the results with dynamic posturog- 
raphy. There were 112 cases of peripheral disorders, with 50 
cases (45% ) showing abnormal results on dynamic postur- 
ography, in contrast with 53 cases of central disorders, with 
38 cases (72%) showing abnormal results. He concluded 
that dynamic posturography offers a significant screening 
role in neuro-otologic diagnosis and is more effective in 
central than in peripheral disorders.— DARRELL HUNSAKER, 
MD, San Diego, Calif. 





Comparison of Standard vs New Prototype 
Endotracheal Tube 





At the recent meeting of the American Laryngological 
Association in San Francisco, Calif, two prospective 
studies comparing a new prototype endotracheal tube to the 
standard endotracheal tube were reported by Drs Ernest A. 
Weymuller, Jr, Perry Santos, and colleagues, University of 
Washington, Seattle. The prototype endotracheal tube con- 
sisted of a foam-filled cuff around the endotracheal tube 
(Bivona) at the level of the true vocal cords. They reported 
that prior studies in the canine showed less mucosal injury 
and, based on this, designed two prospective studies. 

In the first study, assessment of postintubation problems 
in patients intubated orally for greater than 3 days was 
carried out. Forty-two patients were evaluated for age, size 
of endotracheal tube, major diagnosis, duration of intuba- 
tion, number of reintubations, peak inspiratory pressures, 
cuff pressures, serum albumin level, Glasgow Coma Score, 
and Injury Severity Score. These variables were compared 
with postintubation sequelae, including hoarseness, loss of 
voice power, erythema, ulceration, granuloma formation, 
and vocal cord mobility. A large percentage of patients ex- 
perienced hoarseness. Those patients whose hoarseness did 
not resolve over time were found to have granulomas or 
immobility of the true vocal cords. The authors found pa- 
tients with hoarseness to have higher peak inspiratory 
pressures than the others. Neither the size of the endotra- 
cheal tube nor the duration of intubation correlated with 
injury severity; and severity of erythema and ulceration did 
not consistently predict those who developed true vocal cord 
granulomas or immobility. The presence of a nasogastric 
tube antedated the development of true vocal cord granu- 

(Continued on p 1161.) 
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loma, presumably secondary to increased gastroesophageal 
reflux. They also report four cases in which delayed onset of 
true vocalcord immobility was noted, mostly likely second- 
ary to cricoarytenoid joint inflammation. The second part of 
this studyevaluated the safety and efficacy of this prototype 
endotracheal tube during a short intubation. A survey of 
both patients and anesthesiologists revealed no significant 
differences between the prototype endotracheal tube and a 
standard tube for ease of use of postintubation symptoms. 
The authors report that a long-term prospective study 
to evaluate the prototype endotracheal tube for use in pa- 
tients with prolonged intubation is underway.— CYNTHIA K. 
ANONSEN, MD, San Jose, Calif 





Gadolinium-Enhanced Magnetic Resonance 
Imaging of Tumors of the Head and Neck 





At the 1989 annual meeting of the American Society for 
Head and Neck Surgery in San Francisco, Calif, Douglas 
Phillips and colleagues, University of Virginia, Charlottes- 
ville, presented their experience using gadolinium- 
enhanced magnetic resonance imaging in the evaluation of 
11 patients with neoplasms of the head and neck. All 
patients were studied using T1- and T2-weighted images, as 
well as post-gadolinium Tl-weighted magnetic resonance 
imaging. Gadolinium is a paramagnetic contrast agent, 
similar te the iodinated contrast agents used in computed 
tomography, and was employed to increase the sensitivity 
of the examination. Images obtained on each patient were 
scored aecording to tumor recognition (conspicuity) and 
margin delineation. The gadolinium-enhanced images were 
judged to be superior to both T1- and T2-weighted images 
in 7 of 11 patients in terms of margins, and in 6 of 11 patients 
in terms of conspicuity. Images obtained with gadolinium 
were not uniformly superior; and, in a few instances, actu- 
ally lead to inferior tumor recognition. Gadolinium- 
enhanced images were superior, however, in the evaluation 
of all 5 cases of recurrent disease. While this study reported 
too few cases for any conelusions to be made, it did suggest 
the potential value of gadolinium in the magnetic resonance 
imaging evaluation of patients with head and neck neo- 
plasms.—LANNY GARTH CLOSE, MD, Dallas, Tex 





Management of the Internal Carotid Artery 
in Surgery of the Skull Base 





At the meeting of the Western Section of the Triological 
Society in Laguna Niguel, Calif, James C. Andrews, MD, 
Los Angeles, Calif, in association with Anton Valvanis, 
MD, and Ugo Fisch, MD, Zurich, Switzerland, reported on 
the management of the internal carotid artery in surgery 
of the skull base, using detachable balloon catheters to 
produce temporary or permanent occlusion. 

Using arteriography and temporary occlusion via bal- 
loon catheters, patients who have tumors that may require 
resection of the internal carotid artery to eliminate disease 
can be evaluated preoperatively to assess collateral circu- 
lation. The balloon catheter allows for preoperative assess- 
ment of the patient by occlusion of the internal carotid 
artery under local anesthesia, with the patient monitored 
for development of neurologic symptoms and electroen- 
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cephalographic changes. The balloons are placed at the 
following three sites: the carotid bifurcation, the skull 
base, and proximal to the ophthalmic artery. The patient is 
monitored for 24 to 36 hours to determime if neurologic 
deficits develop and, therefore, if resection of the internal 
carotid artery is possible. The authors reported that 24 
patients were examined in this manner. Complete resec- 
tion of tumor was possible in 22 patients. Only two patients 
with glomus jugulare did not have complete resection. 
Although there were no significant complications reported 
using this method, five patients had intraoperative occlu- 
sion without the full benefit of preoperative evaluation. 
Two of these patients had neurologic deficits that resolved. 
The authors concluded that balloon occlusion offers accu- 
rate identification of those patients who can safely under- 
go resection or occlusion of the internal earotid artery at 
surgery.—G. S. PARKER, MD, Portsmouth, Va 





A Comparative Study of the Fallopian Canal 
at the Meatal Foramen and Labyrinthine 
Segment in Young Children and Adults 





At the meeting of the Southern Section of the Triological 
Society in Naples, Fla, Dr Susan A. Eicher, Baylor College 
of Medicine, Houston, Tex, presented a comparative study 
of the fallopian canal at the meatal foramen and labyrin- 
thine segment in young children and adults. This was a 
cadaver study of 20 temporal bones from children under 2 
years of age, compared with 20 temporal bones in adults. 
The ratio of facial nerve diameter to fallopian canal 
diameter at the labyrinthine portion was similar in both 
age groups. However, at the meatal foramen this ratio was 
significantly smaller in children than in adults. This 
implied that the facial nerve is not as tightly contained at 
the meatal foramen of the fallopian canal in the pediatric 
population and offers an explanation for the relative 
infrequency of Bell’s palsy in children. Dr Eicher further 
studied the changes in size and orientation of the falciform 
crest in relation to age. She found that the falciform crest 
does not grow parallel to the fallopian canal, and, in fact, 
with increasing age, the falciform crest effectively lessens 
the diameter of the fallopian canal at the meatal foramen 
relative to the size of the facial nerve. In adults, the facial 
nerve comprises a significant percentage (91%) of the 
fallopian canal at the meatal foramen because of inward 
growth of the falciform crest toward the nerve. By con- 
trast, the diameter of the facial nerve is a significantly 
lower percentage of the fallopian canal (81%) at the 
labyrinthine segment and, in all other segments, comprises 
an even lower percentage of the fallopian canal. Dr Eicher 
hypothesizes that the fallopian canal at the meatal seg- 
ment is, therefore, the site of highest vulnerability of the 
facial nerve in Bell’s palsy.—HAROLD C. PILLSBURY, MD, 
Chapel Hill, NC 





Avoidance of Tracheotomy in Infants With 
Significant Subglottic Stenosis 





At the spring meeting of the American Bronchoesoph- 
agological Association in San Francisco, Calif, Dr Lucinda 
Halstead, Charleston, SC, presented a paper on avoidance 

(Continued on p 1162.) 
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of tracheotomy in infants with significant subglottic steno- 
sis. Dr Halstead’s discussion centered around new techno- 
logical advances in the field, specifically, the pediatric sub- 
glottiscopes and the ultraspot micromanipulator addition 
to the laser. Improved visualization and surgical accuracy 
in small infants were stressed. In addition, a paradigm for 
managing an infant with subglottic stenosis using the laser 
was presented. 

Dr Halstead detailed her experience in managing eight 
patients, the majority of whom were premature infants who 
had acquired subglottic stenosis secondary to prolonged in- 
tubation. Seven patients avoided tracheotomy in this series, 
and they have been followed up for a minimum of 2 to 15 
months. An average of 1.8 laser procedures was performed 
per infant. A review of the literature was also given, and 
previous use of the laser for management of this problem 
was cited. Dr Halstead’s paradigm stressed the use of the 
laser and, therefore, avoidance of other procedures, ie 
cricoid split.—JAMES THOMSEN, MD, Washington, DC 





Adjuvant Radiotherapy for Melanoma 


At the 31st annual meeting of the American Society for 
Head and Neck Surgery, held in San Francisco, Calif, April 
5 and 6, 1989, Drs Scott Stern and James Suen, Little Rock, 
Ark, reported a retrospective study of the use of adjuvant 
radiotherapy in 30 patients with mucosal and advanced or 
recurrent cutaneous head and neck melanoma. Of 7 patients 
with mucosal melanoma, all treated with surgery and con- 
ventional postoperative radiotherapy, all died of disease 
within 16 months. The local control rate was 71% (5/7). In 
the 23 patients with advanced or recurrent cutaneous mel- 
anoma, the local control rate was 53% (9/17) in the group 
receiving a high dose per fraction of hypofractionated ad- 
juvant radiotherapy vs 100% (6/6) in the group receiving 
conventionally fractionated adjuvant radiotherapy. The 
investigators interpreted these data to show that conven- 
tionally fractionated adjuvant radiotherapy is probably ef- 
fective in obtaining local control of advanced head and neck 
melanoma and more effective in this regard than the high- 
dose per fraction of hypofractionated adjuvant radiother- 
apy.— Mark C. WEISSLER, MD, Chapel Hill, NC 





Physical Therapy Strategies for Vestibular 
Rehabilitation 





At the 1989 Triological Society meeting in San Francisco, 
Calif, Donald B. Kamerer and coworkers Joseph M. R. Fur- 
man and Barry E. Hirsh, Pittsburgh, Pa, presented their 
findings regarding long-term management of vestibular 
disorders with intense physical therapy. A group of 95 pa- 
tients unresponsive to standard medical and surgical ther- 
apy underwent intensive evaluation using a computerized 
questionnaire and physical therapy examination. They 
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were also evaluated by complete otoneurological and plat- 
form testing. 

Intensive physical therapy, including balancing, eye- 
hand coordination activities, and teaching of hip and ankle 
weight-shifting strategies, was incorporated into the treat- 
ment protocol. Patients were also taught various walking 
tasks utilizing nonvisual cues. These therapy methods were 
individualized based on the initial evaluation and the 
patients being divided into five diagnostic groups. The two 
largest groups consisted of patients with peripheral patho- 
logic findings and with nonspecific causes; the other catego- 
ries were mixed, central, and nonorganic. After several 
weeks utilizing these exercises, patients were reevaluated. 
Nearly 60% of the patients who had peripheral abnormal- 
ities were improved, and nearly 50% of the nonspecific 
group were likewise without symptoms, or were signifi- 
cantly better. The authors concluded that, in the group of 
patients who had failed standard therapy prior to their en- 
rollment in the program, the degree of improvement was 
most encouraging.—RICHARD W. WAGUESPACK, MD, Bir- 
mingham, Ala 





Adjunctive Radiotherapy for High-Risk 
Cutaneous Melanoma of the Head and Neck 





At the 31st annual meeting of the American Society for 
Head and Neck Surgery in San Francisco, Calif, Kian Ang, 
MD, Robert Byers, MD, Lester Peters, MD, and Helmuth 
Goepfert, MD, Houston, Tex, reported on the efficacy of ra- 
diation therapy in conjuction with surgery in the treatment 
of high-risk cutaneous melanoma. 

The authors studied 83 patients with cutaneous mela- 
noma of the head and neck and divided them into three 
groups. Group 1 (35 patients) had lesions greater than or 
equal to 1.5 mm in thickness, but with no palpable lymph- 
adenopathy. Of this group, 35% had lesions greater than 
4 mm in thickness. Treatment included wide local excision 
followed by elective irradiation to the tumor bed and 
draining lymphatic vessels. Five treatments were adminis- 
tered two times a week for a total dose of 30 Gy. Group 2 
consisted of 15 patients who had previously untreated dis- 
ease as well as palpable regional nodes. These patients un- 
derwent wide local excision and limited nodal dissection 
with either preoperative or postoperative irradiation. 
Group 3 (33 patients) presented with nodal recurrence 
without evidence of distant metastasis, and were treated 
the same as those patients in group 2. 

The mean follow-up for these patients was 17 months 
(range, 2 to 60 or more months). The actuarial 2-year local 
and regional control rates for the three groups are 95%, 
90% , and 83%, respectively. The survival rates for the same | 
groups are 80%, 71%, and 69%, respectively. These local 
control rates are superior to those reported earlier with 
surgery alone in comparable patients. The majority of 
treatment failures were related to distant metastases. The 
additional morbidity of adjunctive radiotherapy was min- 
imal.— WILLIAM W. SHOCKLEY, MD, Shreveport, La 
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tible to AUGMENTIN should not require the addition of another antibiotic. 


Bacteriological studies, to determine the causative organisms and their suscepti- 


bility AUGMENTIN, should be performed together with any indicated surgical 

procedures 
Therapy ee be instituted prior to obtaining the results from bacteriological 

and susceptibilit 

bility to AUGMENTIN when there is reason to believe the infection may involve 

any of the 3-lactamase-producing organisms listed above. Once the results are 

known, therapy should be upan, if appropriate. are 

Contraindications: A history 0 allergic reactions to o eon is a contraindication 

WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 

ah ie tiene REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY, IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS. OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While AUGMENTIN possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of organ 


= eN functions. including renal, hepatic and hematopoietic function is advis- 
a 


le during prolonged therapy. i i a 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis i 

he possibility of superinfections with mycotic or bacterial pathogens should 

be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted ; 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation ct 
ampicillin rashes is due to allopurinol or the hyperuricemia present in these patients. 
There are no data with AUGMENTIN and allopurinol administered concurrently 
AUGMENTIN should not be co-administered with Antabuse® (disulfiram) 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to AUGMENTIN. There are, however, 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy only if clearly needed 

Labor and Delivery: Oral ampicillin class antibiotics are qonoraiy poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayec 
adverse effects on the fetus, prolongs the auration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary, 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 


caution should be exercised when AUGMENTIN is administered to a nursing woman 
Adverse Reactions: AUGMENTIN is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools (9%). 
nausea (3%), Skin rashes and urticaria (3%), vomiting (1%), and vaginitis (1%). 
The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
ano opein adverse reactions have been reported for ampicillin class 
antibiotics: 
gist test Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis. glossitis 
ack hairy” tongue, enterocolitis and pseudomembranous colitis. 


Hypersensitwty reactions: Skin rashes, urticaria, angioedema, serum sickness- 
ike reactions (urticaria or Skin rash accompanied by arthritis/arthralgia, myalgia, 


and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of extoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 


corticosteroids. Whenever such reactions occur, the drug should be discontinued, 


unless the opinion of the physician dictates otherwise. Serious and occasional 

a hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
arnings) 

Liver: A moderate rise in SGOT and/or SGPT has been noted in patients treated 


with oo class antibiotics as well as with AUGMENTIN, but the signifi- 


cance of these findings is unknown. As with some other penicillins, and some 
es. transient hepatitis and cholestatic jaundice have been reported 
rarely, 
Hemic_and Lymonalic Systems Anemia, thrombocytopenia, thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
herapy yeod lg m These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN. 
Central Nervous System: Reversible hyperactivity, agitation, anxiety, insomnia, 
confusion, behavioral changes, and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one AUGMENTIN ‘250’ tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN ‘500’ tablet every eight hours 

Since both the AUGMENTIN ‘250° and ‘500° tablets contain the same 
amount of clavulanic acid es mg, as the potassium salt), two AUGMENTIN 
"250' tablets are not equivalent to one AUGMENTIN ‘500’ tablet. Therefore, two 
AUGMENTIN ‘250’ tablets should not be substituted for one AUGMENTIN 
‘500’ tablet for treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component. in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 


infections, the dose should be 40 mg/kg/day, based on the amoxicillin component, 


in divided doses every eight hours. Also available as AUGMENTIN ‘125° and 
‘250° chewable tablets. 


Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scōp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scōp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scōp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scdp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scōp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scdp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scōp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scōp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scōp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scōp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scōp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 
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asking for a multi-function, top quality audiometer in a mid-price range. 
A unit capable of providing all the basic testing functions required, yet flexible enough 
to allow the operator to custom design tests, and all in a package with a high-tech image. 


Introducing _.. The GSI 16. For more information contact: 


is Grason-Stadler, Inc. 
The GSI 16 has all the capabilities necessary to perform 537 Great Road 
the standard battery of tests. It also has increased mixing P.O. Box 1400 
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WAYNE F. LARRABEE, MD, SECTION EDITOR 


Virginia Mason Clinic, Seattle 


The Tripod Concept 


This year marks the 20th anniversary of Dr Jack Ander- 
son’s presentation of the Tripod Concept. This representa- 
tion of the two lateral crura and combined mesial crura as 
the three legs of a tripod has been a key concept (perhaps 
the key concept) to explain nasal tip dynamics over the last 
20 years. 

Dr Anderson’s original explanation is still valid and is 
used today to explain the mechanics of the various tip rhi- 
noplasty techniques. Herein, we reprint the key aspects of 
Dr Anderson’s classic article on its 20th anniversary in 
honor of his contribution.! 


THE DYNAMICS OF RHINOPLASTY 


It has been found helpful in teaching to liken the lower 
lateral cartilage complex that forms the skeleton of the na- 
sal tip to a tripod, the conjoined mesial crura being one leg 
and the lateral crura forming the other two. The legs of the 
tripod are not of equal length, and they are anchored 
differently. 

The lateral crura are almost always longer than the me- 
sial, and their lateral ends extend to or near the piriform 
margins. Sometimes they consist of one unbroken piece of 
cartilage, or they may be joined to one or more sesamoid 
cartilages by a strong fibrous connection; in either case, they 
act as one structural unit. It is not generally appreciated 
how much these structures contribute to the length of the 
nasal dorsum because of their width, length, and, most im- 
portant, the direction of their long axes. 

On the other hand, the mesial crura do not usually extend 
the entire length of the columella. They rest on an accumu- 
lation of fatty tissue at the base of the columella; this fat 
tends to atrophy following surgical trauma and almost 
routinely undergoes physiological absorption in old age. 

The apex of the tripod (the lobule) is eccentrically placed 
as a rule, being nearer the mesial crura leg. 

Of particular significance is the support of the tripod. It 
is supported by the caudal end of the septal dorsum (which 
is lowered in almost every rhinoplasty), a portion of the up- 
per lateral cartilages, the intervening soft tissue (the nasal 
fascia and the membranous septum), the inherent stiffness, 
or projectile ability, of the cartilages themselves, and the 
areolar and muscular tissues at the base of the columella. 

Our thesis is that success in rhinoplasty depends on com- 
pensating for the effect of the various surgical steps of the 
operation on the lower cartilaginous tripod. 


THE TRIPOD CONCEPT AND NASAL SHORTENING 


When planning nasal shortening, one must thinkin terms 
of both the nasal septum and the lateral walls of the nose. 
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Most texts describe nasal shortenings as being accom- 
plished by the excision of a wedge-shaped piece of cartilage, 
base upward, from the caudal end of the septum and 
removal of portions of the caudal ends of the upper lateral 
cartilages. They give little attention to how much the lat- 
eral crura contribute to the length of the nose, even though 
this can be simply and quickly assessed clinically by 
approximating the columella to the caudal end of the sep- 
tum with a finger tip; any excessive length remaining after 
this maneuver is due to the length and direction of the lat- 
eral crura. Once the surgeon understands the significance of 
this and takes steps to correct the length-producing ten- 
dencies of the lateral crura, he will find it necessary to 
“amputate” the caudal end of the septum and upper lateral 
cartilages on fewer occasions that was his custom formerly. 

In effect, then, nasal shortening is accomplished by 
rotating the lobule through a segmental arc of a circle 
whose radius is the columella and whose center lies at the 
nasolabial angle. Since the lobule is conceived of as being 
the apex of a tripod, the effect of such rotation on the two 
longer legs of that structure (ie, the lateral crura) must be 
considered. 

Obviously, lobular rotation in a cephalic direction will 
cause a bowing of the lateral crura if they are permitted to 
remain continuous with the mesial crura. These cartilages 
will resist permanent bending and will tend to straighten 
postoperatively. In so doing, they will interfere with main- 
taining the lobule in the desired position of rotation, ie, the 
nasal dorsum will become longer, and, concurrently, they 
will produce other undesirable changes in the base of the 
nose. 

Sometimes, nasal length is satisfactory, and, therefore, 
shortening, or lobular rotation is unnecessary. It is impor- 
tant to remember that the length of the lateral crura must 
be given consideration in such cases, too, because of the ef- 
fect that lowering the support of the tripod (viz, the septal 
dorsum projection) has on these structures. 


SETTING LOBULAR PROJECTION 


Once nasal length has been established by modification of 
either the lateral crura, the nasal septum, or both, attention 
is turned to setting the lobule at the desired projection from 
the face and adopting measures that will maintain that 
projection. 

In some instances the preoperative projection will be 
satisfactory, but one may have to guard against a lessening 
as a result of postoperative healing. At other times, projec- 
tion may be excessive, and the surgeon must think in terms 
of reducing it. Finally, there are cases that require an 
increase in lobular projection. 

Using the tripod concept once again as a frame of refer- 
ence, it can be seen that the legs might need lengthening, 
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shortening, shoring, or perhaps, no attention whatsoever, 
depending on the requirement of the case at hand. 


OTHER EFFECTS OF SURGERY IN THE TRIPOD 


Infiltration of the tissues overlying the premaxilla with 
a local anesthetic causes a thickening of these structures— 
in effect, a lengthening of the short leg of the tripod. This 
can be fully appreciated only after the lower cartilage com- 
plex has been freed from its attachment to the upper later- 
als and the septum by the transfixion and intercartilaginous 
incisions together with the elevation of soft tissues from the 
nasal dorsum: lobular projection increases dramatically, so 
much so that the unwary might be duped into believing that 
less hump removal and tip modification is needed than was 
originally planned. 

After hump removal, the projection of the caudal end of 
the cartilaginous dorsum is generally lowered. This lessens 
the support of the tripod and causes it to settle in the direc- 
tion of the face to an extent permitted by the length of its 
shortest leg, the conjoined mesial crura. The amount they 
will settle cannot be accurately gauged, however, because of 
premaxillary surgical and infiltration edema. 

Nor does the lobule settle toward the premaxilla in a di- 
rection determined solely by the inclination of the caudal 
end of the septum. Rather, the tripod tilts, again to an ex- 
tent permitted by the relatively short mesial crura. The ul- 
timate position of the apex of the lobule is the resultant of 
two lines of foree—that due to the tendency of the mesial 
crura to settle in one direction and that due to the tensile 
strength of the lateral crura to exert influence along the di- 
rection of their long axes. These forces are exerted simul- 
taneously as healing occurs, the pull in the direction of the 
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premaxilla being by far the stronger in the usual case. In the 
process, the superomedial portions of the lateral crura come 
to lie over the lower portion of the septal dorsum, thereby 
causing a gentle rounding of the supra-tip area instead of 
there being a rather pronounced decline from the high point 
of the lobule in that area. 

The tension arising from the resultant of these two forces 
causes thickening of the soft tissue over the lower third of 
the dorsum, an area where the skin normally becomes pro- 
gressively thicker as it approaches the lobule. This adds to 
the gentle supra-tip rounding described above, which must 
not be confused with the convexity caused by insufficient 
lowering of the cartilaginous dorsum during hump removal. 


CONCLUSIONS 


If one grants the validity of the above concepts, it follows 
that several steps must be taken if the desired projection of 
the nasal tip is to be maintained after hump removal: (1) 
The tendency of the mesial crura to settle in the direction 
of the premaxilla must be counteracted if these cartilages 
are not of sufficient length, ie, they must be shored. (2) The 
length of the lateral crura and the direction of their long 
axes must be changed so that these structures do not “push” 
the lobule downward as healing occurs. (3) The lateral crura 
must be altered so that the possibility of their superomedial 
portions overriding the lower portion of the septal dorsum 
is minimized.— WAYNE F. LARRABEE, JR, Seattle, Wash 


1. Bustamant Guria A, ed. The dynamics of rhinoplasty. In: Proceedings 
of the Ninth International Congress of Otorhinolaryngology, Mexico City, 
Mexico, August 10-14, 1969. Amsterdam, the Netherlands: Excerpta Medica; 
1970. 
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References: 1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing 
regimens of beclomethasone dipropionate aqueous nasal spray and flunisolide nasal spray in 
the treatment of acute seasonal rhinitis. /mmunol & Allerg Pract 1987;\X(5):165/11-170/16. 
2. Anderson P, Boyd G, Chatterjee SS, et al: A comparison of beclomethasone dipropionate 
aqueous nasal spray and beclomethasone dipropionate pressurized nasal spray in the manage- 
ment of seasonal rhinitis in adults and children. Clinical study report, 1985. 3. Morrow-Brown 
H, Jackson FA, Pover GM: A comparison of beclomethasone dipropionate aqueous nasal spray 
and sodium cromoglycate nasal spray in the management of seasonal allergic rhinitis. Allergol 
Immunopathol 1984 ;12:355-361. 


VANCENASE’ AQ 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
upa removal. 

linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 

continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease. 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease. 

lf recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

rocedures for discontinuing oral steroid therapy. 

RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 


pray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function. 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal pons, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasa! septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the i 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate y ý 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There fi (J 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 

used during prepare only if the potential benefit justifies the potential risk to the fetus. 


a 
Q a e 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- this acitie 
roids during pregnancy. Such infants should be carefully observed. 
Nursing Mothers: |t is not known whether beclomethasone dipropionate is excreted in human milk 

Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 

AQ Nasal Spray is administered to nursing women. Can e 


Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIO In general, side effects in clinical studies have been primarily associated with 


irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the hazardous 
intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 4 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has O your a S 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 


immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who Ca 
re ‘siren in these studies, implying that these complaints may be related to vehicle components of R 
the formulation 


Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 






VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients ; j 

ji ahas kae stuffiness, nosebleeds, rhinorrhea and tearing eyes. f If you wont i ee 
xtremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 

been reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS). or your own £00 , GO 1t tor 

OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism Someone else S. 


and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 


LDsg of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal AM ERIC AN 
spray voma Een nae a monohydrate equivalent to 10.5 mg of beclomethasone 

ipropionate; therefore, acute overdosage is unlikely. 
Kenworth NO 07033 USA LUNG R 

AS EA ASSOCIATION 
Revised 8/88 16102202-JBS 

® . h 

Copyright © 1987, 1988. Schering Corporation. All rights reserved. VP-127/14692100 The Christmas Seal People 
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Antonio De la Cruz, M.D., Director of Education | 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « (213) 483-4431 












Looking for _ 
the right opportunity ? 







Classified Advertising 


found on page 1263 in this journal is for you. 








Each month our marketplace of the latest Opportunities has a 
multitude of important recruitment messages targeted 

. Specifically to you. 
Or, if you are looking to fill a vacancy, there is no better place 
than the “Classified Advertising” section in an AMA specialty 
journal. We can put your message into the hands of every 
specialist in your audience, every month. And, there’s an ad size 
and price that’s perfect for your budget. 








Be 
aaa 








For complete advertising information call toll free: 
NATIONAL 800-327-9851 O IN FLORIDA 800-553-8288 









A Senefitsinclude malpractice i 
LV to: Karen Reed, P.O. #2028 
03061-2028. 









AMERICAN MEDICAL ASSOCIATION 


Specialty Journal Classified Advertising 
P.O. Box 1510, Clearwater, Florida 34617 
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CEFTIN tie: 


(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with 
the working community spectrum 


Highly effective in: 


Lower Respiratory Tract Infection 
Bacterial bronchitis” 


Upper Respiratory Tract Infections 
Pharyngitis /tonsillitis"t 
Otitis media” 


Unsurpassed cephalosporin effectiveness 


BID schedule enhances compliance 


“Caused by susceptible strains of designated organisms. See INDICATIONS AND USAGE 

in Brief Summary of Prescribing Information on adjacent page 

Penicillin is the usual drug of choice in the treatment and prevention of streptococcal infections, 
including the prophylaxis of rheumatic fever 


Please consult Brief Summary of Prescribing Information on adjacent page 


Allen & Hanburys'/ > 


Research Triangle Park, NC 27709 


CFT.1IN9R 


Ceftin® Tablets BRIEF SUMMARY 
(cefuroxime axetil) 

Y= ete ee ee E a a 
The following is a brief summary only. Before prescribing, see complete prescribing information in 
Ceftin® Tablets product labeling. 


INDICATIONS AND USAGE: Ceftin® is indicated for the treatment of patients with infections caused 

by susceptible strains of the designated organisms in the following diseases: 

1. Pharyngitis and Tonsillitis caused by S pyogenes (group A beta-hemolytic streptococci). (Penicillin 
is the usual drug of choice in the treatment and prevention of streptococcal infections, neuen the 
prophylaxis of rheumatic fever. Ceftin is generally effective in the eradication of streptococci from 
the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
strains), M catarrhalis (ampicillin-susceptible strains), and S pyogenes (group A beta-hemolytic 
“aap nesa e 

3. Lower Respiratory Tract Infections (bronchitis) caused by S pneumoniae, H influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains). 

4. Urinary Tract Infections caused by E coli and K pneumoniae in the absence of urological 
complications. 

5. Skin and y Structure Infections caused by S aureus and S pyogenes (group A beta-hemolytic 
streptococci). 

Bacteriological studies to determine the causative organism and its susceptibility to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 
PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI- 
TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one pnay cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
causes of colitis should also be considered. 


PRECAUTIONS: General: If an allergic reaction to Ceftin® occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 


information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician's 
office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered. 


Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests (Benedict's or Fehling’s solution or with Clinitest® tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

a does not interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients taking crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets pe 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)}. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug. 
The incidence of gastrointestinal adverse events increased with the higher recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a day for one to 2.5 months with no increase 
in frequency or severity of adverse events. 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pops clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
‘aire treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 

ypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin. 


Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 1.6% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (1.1% of patients) and positive 
Coombs’ test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: \ncreased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 
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Research Triangle Park, NC 27709 
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From the 
Manufacturers 
of the 

Hilger Nerve 


Stimulator... 


Silverstein 
Facial Nerve 
Monitor/Stimulator 


Effective as EMG in locating the 
facial nerve. . .at Far Less Cost! 


NEW ULTRA SENSITIVE MUSCLE SENSOR 
_. detects the slightest movement 


NEW PROBE MOUNTED REMOTE CONTROL 
_. directly controlled by surgeon 


NEW LIGHTED DIGITAL STIMULUS DISPLAY 
_. easily read in darkened room 


NEW STIMULUS VERIFICATION INDICATOR 
_..monitors all connections 


MEDICAL ELECTRONICS CO. 


123 North Second St., Stillwater, MN 55082 
Telephone: 612/430-1200 


CALL FOR PAPERS 


A.S.P.0. 


American Society of Pediatric 
Otolaryngology 

5th Annual Scientific Meeting 

May 16-20, 1990 Four Seasons Hotel 
Toronto, Canada 


Original clinical & basic science research 
papers. Send abstract of 200 words or less 
by Oct 31, 1989 to: 


Dr. Mark A. Richardson MD 
President A.S.P.0. 

Dept of Otolaryngology 
Childrens Hospital 

Seattle, Washington 98105 





THE DEPARTMENT OF OTOLARYNGOLOGY AND THE PAGE AND WILLIAM 
BLACK POST-GRADUATE SCHOOL OF MEDICINE OF THE MOUNT SINAI 


SCHOOL OF MEDICINE (CUNY) ANNOUNCE TWO POST-GRADUATE COURSES: 


Head and Neck Surgery 
February 4, 5, 6, 7, 8, 1990—Sunday through Thursday, 8 a.m. to 6 p.m. (5 sessions) 
Hugh F. Biller, MD, Course Director Mark L. Urken, MD, Course Director 
William Lawson, MD, DDS Neroo Patel, MD Ira Sanders, MD David Simpson, MD Max Som, MD Peter Som, MD 


Guest Faculty 


| Richard E. Hayden, MD, St; Louis, MO Michael E. Johns, MD, Baltimore, MD Susan E. Mackinnon, MD, Toronto, Canada 


Mark May, MD, Pittsburgh, PA Leonard R. Rubin, MD, Stony Brook, NY Michael Sullivan, MD, Ann Arbor, MI 


; This course covers the basic principles of head and neck surgery including oncologic surgery of the larynx and pharynx, thyroid and parathyroid glands, parotid 


gland, nose and paranasal sinuses and paraganglioma. In addition, the following topics will be discussed: radiology and surgery of the parapharyngeal space, laryngeal 
and tracheal stenosis, surgery for fixed cervical metastases and management of cervical esophageal diverticulae. One day (Monday) will be devoted to a symposium 
on facial reanimation procedures. A second day (Thursday) will be dedicated to regional pedicled flaps. Afternoon laboratory dissection sessions on fresh cadavers 
will be coordinated with the morning didactic sessions. Two panel discussions on facial re-animation and soft tissue reconstruction of the head and neck using regional 
flaps will provide an opportunity for students to interact with the faculty and present their own challenging cases. 


Microvascular Free Flaps in Head and Neck Reconstruction 


February 8, 9, 10, 11, 1990—Thursday through Sunday 
Mark L. Urken, MD, Course Director 


` Daniel Buchbinder, DMD Alan Sheiner, DDS David Simpson, MD Carlin Vickery, MD Hubert Weinberg, MD 


Guest Faculty 
Richard E. Hayden, MD, St. Louis, MO Michael Sullivan, MD, Ann Arbor, MI 

This course‘covers the basic donor site anatomy of the most commonly used free flaps in head and neck reconstruction: iliac crest, lateral thigh, radial forearm, 
rectus abdominus, subscapular system of flaps, jejunum and gastro-omental flaps. Morning didactic sessions on these flaps will be coordinated with afternoon 
fresh cadaver dissections. In addition, topics such as donor site selection, recipient vessel selection, and avoidance of pitfalls will be discussed. Panel sessions will 
be conducted on soft tissue reconstruction using free flaps and perioperative care including postoperative monitoring and revision surgery. A half-day will be devoted 
to multiple facets of vascularized mandibular reconstruction including boné contouring and fixation, donor site selection and dental prosthetic reconstruction. 
Challenging cases of mandibular reconstruction will be presented and the students are invited to bring their own cases for discussion. 

Students for this course are invited +o participate in the preceding day’s session (Thursday) on pedicled regional flap reconstruction. 


Tuition Fees: Head and Neck Surgery Course (Sun-Thurs) $1,500 Microvascular Free Flaps in Head and Neck Reconstruction (Thurs-Sun) $1,000 
Combined Courses (Sun-Sun) $2,000 Didactic Sessions Only = % price of tuition 

Information: Director, Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicine, One Gustave L. Levy Place, 

New York, New York 10029. Telephone: (212) 241-6737. L1 250 





FIFTY-NINTH ANNUAL 


MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 
Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 
Friday, Saturday, Sunday, February 9, 10, 11, 1990 
Moseley-Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
JOHN HILGER, M.D., Tacoma, WA 
WM. MEYERHOFF, M.D., Dallas, TX 
ROBERT MILLER, M.D., New Orleans, LA 
ANTHONY J. MANIGLIA, M.D., Cleveland, OH 


A three-day scientifc program designed for the otolaryngologist in clinical practice to provide an update on 
recent developments in the specialty. The program format consists of lectures, panel discussions, and 
luncheon question and answer sessions with the faculty. Physicians attending this course may report up to 
15 hours of Category I credit toward the CMA Certificate in Continuing Medical Education and the AMA 
Physicians Recognition Award. 


THOMAS C. CALCATERRA, M.D., Program Chairman 


Registration fee: $295 for practicing physicians if received before January 1, 1990; $350 after that date. 
(Military physicians pay the same fee as practiving physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 
P.O. Box J, South Pasadena, CA 91031, or call (213) 680-2387 
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Continuing Medical Education Course 


MICROSURGERY AT 
THE CRANIAL BASE 


November 6-11, 1989 


St. Louis University School of Medicine 
St. Louis, Missouri 


. = 
a: 


presented by 





Department of Anatomy—Neurobiology 
& 
Department of Otolaryngology—Head and Neck Surgery 


SPECIAL GUEST: UGO FISCH, M.D. 


Faculty includes: 
Paul Donald, M.D. C. Gary Jackson, M.D. 
Bruce Gantz, M.D. Leonard Malis, M.D. 
William House, M.D. Ossama Al-Mefty, M.D. 


Co-Directors: 
Paul H. Young, M.D. Gregory J. Bailey, M.D. 
James E. Benecke, Jr., M.D. Margaret H. Cooper, Ph.D. 


Comprehensive course which provides an excellent 
opportunity to enhance skills in microsurgery of the skull 
base from an internationally renowned faculty. There is 
ample opportunity for performing procedures on specially 
prepared cadavers. 

Demonstrations, 3D video presentations of techniques 
and clinical cases, didactic presentations and discussions 
are also included. 


Course Fee: $3,950 


Approved for Category | CME credits 48 hours 


For further information contact: 
Anita Herbst, Coordinator 
Continuing Medical Education 
St. Louis University School of Medicine 
1402 South Grand Blvd. 

St. Louis, MO 63104 
Telephone: (314) 577-8167 


CALL FOR 
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Dissections 
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Nasalide B.D 


(flunisolide) easel solution 


Brief Summary 

Description: Each bottle of NASALIDE™ (flunisolide) nasal solution con- 
tains flunisolide in a solution of propylene glycol, polyethylene glycol 
3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate dis- 
odium, benzalkonium chloride, and purified water, with NaOH and/or HCI 
added to adjust the pH. It contains no fluorocarbons 

Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisfactory 

Improvement is based on a local effect rather than systemic absorp- 
tion. Improvement is usually apparent within a few days after starting 
Nasalide but may take as long as 2 weeks in some patients. 
Although systemic effects are minimal at recommended doses, 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa 
Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rarely in clinical studies, but if such an 
infection presents, treatment with appropriate local therapy or discon- 
tinuation of Nasalide treatment may be required 

Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may suppress hypothalamic-pituitary-adrenal 
function 

Nasalide should be used with caution in patients with active or quies- 
cent tuberculosis infections of the respiratory tract; untreated fungal, 
bacterial, or systemic viral infections; or ocular herpes simplex. 

In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should con- 
tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs 

Carcinogenesis: Long-term studies showed aslight increase inthe 
ncidence of pulmonary adenomas in mice, but not in rats 
Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 
ncidence of this tumor type has been reported for other corticosteroids 

Impairment of Fertility: Female rats receiving high doses of 
tlunisolide (200 mcg/kg/day) showed some evidence of impaired fertil- 
ty. Reproductive performance in low and mid-dose groups was compa- 
table to controls. 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus, 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing women 
Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 45% of patients) 
These complaints do not usually interfere with treatment; in only 3% of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste. As is the 
case with other nasally inhaled corticosteroids, nasal septa! perfora- 
tions have been observed in rare instances 
Systemic corticosteroid side effects were not reported during the con- 
trolled clinical trials. If recommended doses are exceeded, or if individ- 
uals are particularly sensitive, symptoms of hypercorticism could occur 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
b.i.d. If needed, increase to 2 sprays t.i.d 
Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recommended for use in 
children less than 6 years old 
Total daily doses: not to exceed 8 sprays in each nostril for adults anc 4 
sprays in each nostril for children 
Maintenance dose: smallest amount necessary to control symptoms 
How Supplied: Each 25 ml Nasalide” (flunisolide) nasal solution spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions 
Rev. July 1989 
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SYNTEX LABORATORIES, INC 
PALO ALTO, CA 94304 


Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


74TH ANNUAL MEETING 


June 19-23, 1990 
Four Seasons Hotel 
Vancouver, British Columbia 


Guest of Honor: Mr. John Ballantyne 
London, England 


Guest Speaker: Michael E. Johns, M.D. 
Baltimore, Maryland 


Papers requested on any otolaryngology subject. Send 
abstracts by January 15, 1990, to Richard W. Clark, M.D., 
PCOOS Program Chairman, 1245 Wilshire Blvd., Suite 603, 
Los Angeles, CA 90017. 


PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal author. To 
qualify for this award, an abstract must be submitted for the 


program by January 15, and a complete manuscript must be 
sent to Dr. Clark by April 15, 1990. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 


1990 
ENDOSCOPIC SINUS SURGERY COURSES 


at 
A THE JOHNS HOPKINS 

== MEDICAL INSTITUTIONS 

David W. Kennedy, M.D., and the Department of 
Otolaryngology — Head and Neck Surgery are pleased 
to announce that their tenth and eleventh courses on 
functional endoscopic sinus surgery will be held January 
4-6 and July 12-14, 1990. Space in the hands-on 
laboratory portion of the course remains limited. These 


places will be offered first to physicians already on the 
waiting list. 


Fees: 
Laboratory Course 
Lectures & Videotapes only (2-day course) ...$295 


For registration and/or further information on a waiting list position, please contact— 


Program Coordinator, Office of Continuing Education, 720 Rutland Avenue, Baltimore, MD 21205 
Call 304/955-2959 





Original Articles 


Lower Trapezius Myocutaneous 


Island Flap 


Charles W. Cummings, MD; David W. Eisele, MD; Marc D. Coltrera, MD 


èe Resurfacing of the floor of the mouth 
and buccal region of the oral cavity and 
the tonsillar region of the oropharynx may 
be accomplished with many variations of 
regional and distant vascularized flaps. 
Our experiences in the use of 14 lower 
trapezius myocutaneous island flaps are 
described with respect to the unique 
application and suitability of this flap to 
resurface defects in these areas, as well 
as the contraindications, both relative 
and absolute, to the use of this particular 
method of resurfacing. In addition, the 
intraoperative technique and attendant 
problems, as well as postoperative com- 
plications, are presented. The overall 
advantages and disadvantages of this 
flap as compared with the more tradition- 
al pectoralis myocutaneous flap are out- 
lined. It is our belief that because of the 
distinct qualities of this flap, including 
extended scope and flap thinness, this 
method of reconstruction merits consid- 
eration in the preoperative planning pro- 
cess. 

(Arch Otolaryngol Head Neck Surg. 
1989;115:1181-1185) 


LB: azad a of defects of the 
oral cavity and oropharynx may 
be accomplished by numerous tech- 
niques such as primary closure, split- 


thickness skin grafting, regional and 
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distant vascularized flaps, and free 
flaps. Baek et al! first reported the use 
of the lower trapezius myocutaneous 
island flap in 1980. The anatomy of 
this flap, which is based on a vascular 
supply consisting of the descending 
branch of the transverse cervical 
artery, has been well described.'? 

An infrequently reported use of the 
lower trapezius myocutaneous island 
flap is for reconstruction of oral and 
oropharyngeal defects. This article 
describes our experience with the use 
of this flap for immediate oral cavity 
and oropharyngeal reconstruction. 
The majority of defects in our series 
were those following the resection of 
squamous cell carcinoma. Previous 
reports of the use of the lower trapezi- 
us myocutaneous island flap are 
reviewed and compared with our 
series. : 


MATERIALS AND METHODS 


The hospital records of all patients 
undergoing reconstruction of head and 
neck defects with the lower trapezius myo- 
cutaneous island flap at the University 
Hospital, Seattle, were reviewed retrospec- 
tively. The data analyzed were the 
patient’s age, sex, site reconstructed, histo- 
ry of therapy including surgery and radia- 
tion, associated medical problems, dura- 
tion of procedure, estimated blood loss, 
drain type used, results, and complications 
encountered. The patients had an average 
postoperative follow-up of eight months. 
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OPERATIVE TECHNIQUE 


After the induction of a general endotra- 
cheal anesthesia of the patient, a standard 
tracheotomy is performed. The trapezius 
flap is developed as the initial component 
of the procedure. This allows for the scope 
of the flap to be finalized as the donor site 
need is defined after tumor extirpation. In 
addition, early flap elevation provides an 
opportunity to monitor flap perfusion over 
time during subsequent stages of the pro- 
cedure. 

The patient is placed in a modified later- 
al decubitus position, with the side of the 
anticipated defect to be reconstructed posi- 
tioned uppermost (Fig 1). Stabilization of 
this position is accomplished with a bean 
bag. A towel roll is placed in the lower 
axilla for support to aveid undue pressure 
on the shoulder and related neurovascular 
structures. The upper arm is abducted and 
flexed at the elbow. This arm is supported 
with an outrigger arm sling. The upper 
back and neck are then prepared and 
draped in a sterile fashion. A sterile-stock- 
ing dressing is used to cever the upper arm, 
thus allowing intraoperative position 
changes of the arm. 

The flap surface area and configuration 
is designed based on the anticipated defect 
to reconstruct. Positioning the skin island 
over the lower border of the trapezius 
muscle creates a vascular pedicle long 
enough to reach any location in the ipsilat- 
eral oral cavity or oropharynx. The skin 
paddle can be extended caudally beyond 
the inferior border of the trapezius muscle 
as a random flap if necessary. A vertical 
incision is made from the cephalad margin 
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of the skin paddle to the posterior lower 
neck midway between the medial border of 
the scapula and the posterior spinal pro- 
cesses. An incision is then made circumfer- 
entially around the skin paddle and down 
to the fascia of the trapezius muscle. The 
dermal portion of the paddle is anchored 
with interrupted 4-0 polyglactin sutures to 
the trapezius muscle fascia. 

Upper back skin flaps are then elevated, 
medially and laterally, superficial to the 
trapezius fascia. To assure dissection in 
the proper plane from the outset, the infe- 
rior border of the trapezius muscle is iden- 
tified lateral to the skin paddle and the 
under surface of the muscle elevated. The 
trapezius muscle is incised at the medial 
and lateral margins of the skin paddle. The 
myocutaneous flap is then elevated cepha- 
lad using blunt dissection and care to 
preserve the greater and lesser rhomboid 
muscles. The fibers of the rhomboids tend to 
interdigitate with the fascia on the deep 
surface of the trapezius muscle. This makes 
this area the most difficult of the flap eleva- 
tion. Trapezius fibers only are transected, 
leaving the rhomboids intact. 

During flap elevation the dorsal scapu- 
lar artery, which provides variable vascu- 
lar contribution to the flap, is encountered. 
Preservation of the dorsal scapular pedicle 
enhances flap viability, but limits the are 
of rotation of the flap. Division of the 
dorsal scapular pedicle, which is usually 
necessary for intraoral flap rotation, is 
performed after flap perfusion by the 
transverse cervical pedicle is verified with 
a Doppler study after temporary occlusion 
of the dorsal scapular pedicle with forceps. 
The transverse cervical vascular pedicle, 
which is identified on the deep surface of 
the trapezius muscle, is carefully preserved 
and the trapezius muscle incisions are con- 
tinued cephalad to the lower neck (Fig 2). 
The myocutaneous flap is wrapped in a 
saline-soaked laparotomy towel and kept 
warm until the extirpative surgery is com- 
pleted. 

After hemostasis is achieved, the back 
wound is closed primarily in a vertical 
fashion. Several horizontal mattress 
sutures of 0 synthetic suture, placed 
through red rubber catheter segments, are 
initially placed to relieve tension on the 
subcutaneous sutures. A large Penrose 
drain or a closed-suction Jackson-Pratt 
drain is placed in the wound. The wound is 
then closed with interrupted 3-0 polyglactin 
sutures for the subcutaneous layers and the 
skin is then closed with a continuous 4-0 
nylon suture (Fig 3). A sterile dressing is 
applied. 

Resection of the primary tumor and neck 
dissection, if indicated, are undertaken 
without body position change if head posi- 
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Fig 1.—Patient in modified lateral decubitus position. Flap skin paddle (T) is outlined by dotted 


line. Upper back incision is planned between scapula (S) and vertebral processes (V). 





Fig 2.—Flap elevated to lower neck. 


tioning alone provides adequate surgical 
access. The patient is moved to the supine 
position only if necessary for additional 
exposure. If a neck dissection is included, 
care must be taken to preserve the trans- 
verse cervical vessels feeding the flap, thus 
limiting the completeness of the supraclay- 
icular portion of the neck dissection. Neck 
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dissection incisions are made to connect 
with the previously made posterior upper 
back incision. After tumor extirpation is 
complete, the flap is rotated into the defect 
and sutured in place in layers, taking care 
to avoid injury to the vascular pedicle. The 
neck wounds are closed without tension 
over the vascular pedicle. 
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The back drain is removed when the 
wound drainage is minimal, usually at four 
to five days postoperatively. Back wound 
sutures are removed approximately one 
week postoperatively. An antibiotic regi- 
men consisting of gentamicin and clinda- 
mycin are begun prior to the initial skin 
incision and continued for a minimum of 
five days postoperatively, if entry into the 
upper aerodigestive tract occurs during the 
procedure. 


RESULTS 


Fourteen lower island trapezius 
myocutaneous flaps were performed 
in 12 female patients and two male pa- 
tients. The average age at time of sur- 
gery was 66 years and ranged from 57 
to 76 years. The average time of the 
total precedures, including flap eleva- 
tion, donor site closure, tumor extir- 
pation, neck dissection, and recon- 
struction, was 9% hours. Flap eleva- 
tion and donor site closure alone were 
accomplished in approximately two 
hours. The average total blood loss for 
the entire procedure was 750 mL. 

Thirteen patients underwent imme- 
diate reconstruction combined with 
excision of an oral cavity or oropha- 
ryngeal squamous cell carcinoma. 
Sites of these lesions included five 
floor of the mouth, two base of tongue, 
five retromolar trigone or tonsillar 
fossa, and one buccal mucosa lesion. 
Eight of these 13 patients had recur- 
rent or persistent lesions. All of these 
eight patients had received preopera- 
tive radiation therapy. Six of these 
eight patients, in addition to radiation 
therapy, had undergone previous sur- 
gical excision of their tumor. Three 
patients with retromolar trigone or 
tonsillar fossa lesions and two 
patients with floor of mouth lesions 
underwent tumor treatment for the 
first time combined with immediate 
reconstruction. 

Of the 13 patients, one patient had a 
prior radical neck dissection and had 
a preoperative angiogram confirming 
the patency of the transverse cervical 
artery (Fig 4). Eight patients had an 
ipsilateral radical neck dissection at 
the same time of tumor extirpation 
and reconstruction. In four patients, 
an ipsilateral modified neck dissec- 
tion with preservation of the accesso- 
ry nerve was performed. 

One patient who had received radia- 





Fig 3.—Donor site closure. 





Fig 4.—Angiogram confirming patency of left transverse cervical artery (arrow) in patient who 
had prior left radical neck dissection. 


tion therapy for a nasopharyngeal 
carcinoma underwent closure of a 
chronic orocutaneous fistula associ- 
ated with osteoradionecrosis of the 
mandible after mandibular débride- 
ment. 

A partial skin paddle flap loss was 
noted postoperatively in five patients. 
Three patients with superficial skin 
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loss underwent débridement of ne- 
erotic skin in the clinic without diffi- 
culty. One patient with partial flap 
loss had an associated orocutaneous 
fistula, which subsequently closed 
spontaneously. 

A major flap loss consisting of total 
loss of the trapezius skin paddle and a 
portion of the trapezius muscle 
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Fig 5.—Healed donor site wound (arrows). 


occurred in three patients. One of 
these three patients had an intraoper- 
ative flap pedicle hematoma, which 
occurred during anchoring of the flap 
in the defect. Two of the three 
patients experiencing major flap loss 
had associated orocutaneous fistulas. 
All three patients with major flap 
loss required a second operative pro- 
cedure in the operating room for flap 
débridement. At the time of débride- 
ment, one patient underwent closure 
of the defect with a tongue flap, and 
one patient had closure of the defect 
with a pectoralis myocutaneous flap. 
The third patient with major flap 
loss underwent primary closure of 
the defect after débridement of the 
necrotic portion of the flap. The as- 
sociated orocutaneous fistulas all 
closed subsequently with wound care 
and antibiotics. 

Of the eight patients with partial or 
major flap loss, five had undergone 
previous surgery and radiation thera- 
py. Conversely, of the six patients who 
had complete flap survival, only one 
had undergone prior combination 
therapy. Three patients with a history 
of radiation therapy only had complete 
flap survival. 

One patient experienced a small 


1184 


intraoral dehiscence of the flap 
wound. This subsequently closed with 
local care consisting of mouth rinses. 

Eight patients had the back donor 
site drained with a Penrose drain. The 
average postoperative day of Penrose 
drain removal was four. Six patients 
had the back donor site drained with a 
closed-suction drain, which was re- 
moved on an average of five days post- 
operatively. 

Donor site complications included 
three seromas. Two of these seromas 
occurred in patients with Penrose 
drains. All seromas resolved after sev- 
eral needle aspirations of the fluid 
collections. One patient experienced 
partial dehiscence of the donor site 
wound. This wound subsequently 
closed without difficulty by secondary 
intention. 

Two patients developed neck sero- 
mas postoperatively. One seroma was 
aspirated with no subsequent reaccu- 
mulation of fluid and one was drained 
externally with a Penrose drain. One 
patient developed an ulnar nerve neu- 
ropraxia secondary to positioning of 
the upper arm during elevation of the 
flap. This complication gradually 
resolved postoperatively over a one- 
year period. 
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COMMENT 


The lower trapezius myocutaneous 
island flap has been reported previ- 
ously for the reconstruction of various 
head and neck sites, including exter- 
nal defects of the face and neck, 
defects of the orbitocranial region, 
defects of the temporal bone, and 
defects of the scalp.'* Reports of the 
use of this flap for the reconstruction 
of oral cavity and oropharyngeal 
defects are uncommon. Baek et al! 
report the use of this flap for the 
closure of a pharyngostoma, Maruya- 
ma et alí describe one patient who 
underwent reconstruction of an oral 
defect after excision of a tongue carci- 
noma, and Netterville et al’ presented 
two cases of orohypopharyngeal 
reconstruction with this flap. 

A review of the literature reveals 
that 25 lower trapezius myocutaneous 
island flaps have been reported to 
date. Reported complications related 
to this flap include two major flap 
necroses, one minor flap necrosis, one 
donor site wound infection, one donor 
site seroma, and two minor wound 
separations at the donor site. 

Our results indicate a higher rate of 
complications related to the use of 
this flap. The aforementioned compli- 
cations from earlier articles in the 
literature may not represent an 
exhaustive report of all complications 
encountered. Three (21%) of our 14 
patients had a complication of major 
flap loss. Five patients sustained 
minor skin paddle flap loss. Possible 
causes of this relatively high rate of 
flap necrosis are prior radiation ther- 
apy and prior surgical treatment. In 
the previous reports of the use of this 
flap, Maruyama et alf and Rosen‘ 
describe one patient who had received 
prior radiation therapy. Netterville et 
al? describe patients who had previous 
radiation therapy and whe underwent 
lateral and lower island trapezius flap 
procedures; the exact number of pre- 
viously irradiated patients in the two 
categories is unclear from their arti- 
cle. In their study, six of nine 
patients who had received previous 
radiation therapy had flap-related 
complications compared with eight 
complications in 19 patients without 
radiation therapy. From our data it 


Lower Trapezius Flap— Cummings et al 


does not appear that preceding radia- 
tion therapy alone to the primary site 
has any adverse effect on fap viabili- 
ty. Prior combined surgery and radia- 
tion therapy, however, increases the 
likelihood of flap necrosis. Radiation 
therapy and surgery, when combined 
preoperatively, may contribute to 
postoperative lymphedema, which 
may compromise flap perfusion. 

Other factors, which may have led 
to our flap complications are use of 
the flap for reconstruction of the oral 
cavity and oropharynx, possibly caus- 
ing pedicle tension or compromise in 
the proximity of an intact mandibular 
segment. Our patients tend to be old- 
er, with an average age cf 66 years, 
and factors associated wita the aging 
process such as atherosclerosis may 
cause impaired blood flow to the flap. 
The late development of fap necrosis 
in these patients may, in seme way, be 
related to compromised venous out- 
flow related to postoperative position- 
ing of the patient. 

Many advantages of the lower tra- 
pezius myocutaneous island flap exist. 
As with other myocutanecus flaps, no 
delay is necessary and therefore im- 
mediate reconstruction ef a defect 
can be undertaken. The dap is thin 
and pliable and does not have bulky 
subcutaneous tissue as ir the pecto- 
ralis major myocutaneous flap. This 
feature makes the flap particularly 
appealing for reconstruction of the 
oral cavity and the oropherynx where 
a bulky flap may contribute to prob- 
lems with speech, respiration, and 
swallowing. 

The flap has a long pedicle length 
providing good mobility end reach to 
such structures as the orbit and oro- 
pharynx.’ The pedicle of this flap is 
also thin, allowing primary closure of 
neck wounds without strangulation of 
the flap pedicle. 

The donor site on the back is incon- 
spicuous (Fig 5), which & important 
for female patients where a chest flap, 
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such as a pectoralis myocutaneous 
flap, may cause breast asymmetry. The 
majority of patients in our series were 
female. The donor site can be closed 
primarily without the need for a skin 
graft. The skin of the lower trapezius 
island flap has little hair, particularly 
in males, compared with the pectoral- 
is major myocutaneous flap. 

The use of this flap does not require 
microvascular anastomosis, such as in 
a free flap. Krespi et al? compare the 
use of free flap reconstruction with 
the lower island trapezius flap for 
reconstruction of the upper face and 
cite a higher incidence of flap failure 
with the free flap technique. 

Practical disadvantages to the low- 
er trapezius myocutaneous island flap 
include poor accessibility to the flap 
when the patient is in the supine 
position. Use of this flap, therefore, 
may require positional changes of the 
patient during surgery. In several 
instances, we have been able to per- 
form resection of the primary tumor 
and neck dissection without a posi- 
tional change after the lower trapezi- 
us myocutaneous island flap has been 
elevated. Positional change during 
surgery, however, is usually easily 
accomplished with minimal addition 
to the operative procedure time. 

We recognize that the concept of 
flap development prior to the extirpa- 
tive process represents a shift in the 
traditional sequence in major head 
and neck surgery. The order of surgery 
evolved from the observation that the 
lower trapezius flap could be assessed 
as to effective perfusion for an hour or 
two after surgical development. We do 
not believe that a level of imprecision 
exists that would prevent us from 
estimating the defect that will be cre- 
ated surgically. We tend to harvest a 
flap that is larger than what will 
ultimately be needed in the knowledge 
that the flap may be effectively 
trimmed. In none of these cases has the 
reversed sequence of the surgical 
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Lower Trapezius Flap— Cummings et al 


components caused deviation from 
the previously orchestrated surgical 
plan. 

The functional deficit eaused by the 
flap is due to muscle disruption and 
possible denervation of the remaining 
trapezius muscle. Four of ten patients 
in our series who underwent neck 
dissection at the time of surgery had 
preservation of the accessory nerve. 
Postoperative shoulder function, and 
the complication of the shoulder syn- 
drome secondary to the dysfunction of 
the remaining trapezius muscle will 
be examined in these patients in a 
separate study. 

In the case of a previous neck dis- 
section, the transverse cervical artery 
may not be intact. Preoperative con- 
firmation of the patency of this vessel 
by angiography is neeessary in a 
patient with a history of neck surgery. 
As previously noted, one of our 
patients who had undergone a prior 
radical neck dissection had an angio- 
gram confirming the patency of the 
transverse cervical artery prior to the 
use of this flap. 

As a final consideration, Posnick 
and McCraw’ state that the extensive 
dissection involved in elevating this 
flap is as time-consuming as a large- 
vessel free flap. We have found this 
flap to take approximately the same 
time as required in performing a pec- 
toralis major myocutaneous flap. 

The lower trapezius myocutaneous 
island flap is a valuable adjunct to the 
reconstruction of surgical defects to 
the head and neck. Flap thinness and 
a long are of rotation are distinct 
qualities of this flap that make it 
suitable for reconstruction of defects 
of the oral cavity and oropharynx. 
This flap has a low donor site morbid- 
ity, particularly in female patients. 
This method of reconstruction of the 
head and neck merits consideration in 
the preoperative planning process. 
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Some observations on the use of the lower trape- 
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Carcinoma of the Tonsillar Fossa 


An Update 


Jeffrey D. Spiro, MD, Ronald H. Spiro, MD 


@ A retrospective analysis of 162 
patients with carcinoma of the tonsillar 
fossa treated between 1969 and 1983 
was undertaken. Of these patients, 117 
were previously untreated; 11 had stage |, 
carcinoma, 24 had stage Il, 40 had stage 
Ill, and 42 had stage IV. Combination 
therapy was utilized in 29% of patients 
with stage Il disease, 40% of patients with 
stage lll disease, and 67% of patients with 
stage IV disease. The three-year determi- 
nate “cure” rates were 89%, 83%, 58%, 
and 49% for stages | through IV, respec- 
tively. Only 22% of the previously treated 
patients were salvaged. Complications 
occurred in 36% of the previously treated 
patients and 18% of the previously 
untreated patients. Since our previous 
report, survival has improved, whereas 
operative mortality has decreased. We 
are unable to demonstrate a significant 
survival advantage when surgery and 
radiotherapy were usedincombination. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1186-1189) 


here are relatively few reports in 

the surgical literature concerning 
the treatment of squamous carcinoma 
of the tonsillar fossa. Surgery or radi- 
ation therapy alone is effective in 
treating early tonsil cancer (stages I 
and II), but results with single-treat- 
ment modalities in advanced disease, 
especially stage IV, have been disap- 
pointing.'’ We previously reported an 
overall five-year disease-free survival 
rate of 24% . Since this earlier report, 
we have been increasingly committed 
to the use of surgery and radiation 
therapy in combination, particularly 
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in patients with stages III and IV 
disease. The goals of this study were 
to update our results and to examine 
the impact of combination therapy on 
the treatment of squamous carcinoma 
of the tonsillar fossa. 


MATERIALS AND METHODS 


Between Jan 1, 1969, and Dec 31, 1983, a 
total of 282 patients with malignant neo- 
plasms of the tonsillar fossa were admitted 
to Memorial Sloan-Kettering Cancer Cen- 
ter, New York. After excluding 120 
patients from the study for reasons listed 
in Table 1, 162 patients were eligible for 
review. There were 116 men and 46 women 
who ranged in age from 34 to 84 years 
(median of 59 years). 

Of these patients, 45 were treated for 
cure following unsuccessful primary thera- 
py elsewhere. Previous treatment in the 
latter patients consisted of external beam 
radiation therapy alone in 41, surgery 
alone in three patients, and combination 
therapy in one patient. Of those who had 
primary curative radiotherapy elsewhere, 
the dose exceeded 5000 cGy in all but six 
patients. 

Previously untreated patients (117) were 
staged retrospectively using the current 
American Joint Committee staging sys- 
tem.’ stage I, 11 patients; stage II, 24 
patients; stage III, 40 patients; and stage 
IV, 42 patients (Table 2). Throat pain was 
the most common presenting symptom. On 
initial examination, the primary tumor 
extended to the soft palate in 53% of 
patients, the base of the tongue in 38%, 
and the posterolateral pharyngeal wall in 
36%. 

All patients were eligible for a minimal 
36-month follow-up. “Cure” rates were cal- 
culated using the direct method, which 
compares those patients alive and well to 
the total eligible for follow-up. A more 
relevant assessment was obtained by cal- 
culating the “determinate cure” rate. This 
was obtained by excluding as indetermi- 
nate those eligible patients who had no 
evidence of recurrence when they either 
died of other causes or were unavailable 
for follow-up. In addition, cumulative sur- 
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vival rates were calculated according to the 
produce-limit method of Kaplan-Meier." 


TREATMENT 
Patients Previously Untreated 


The treatment of 117 patients who 
received primary curative therapy at 
Memorial Hospital is shown in Table 3. 
Patients with stages I and II disease were 
usually treated by a single therapeutic 
modality (28/35, or 80%), whereas combi- 
nations of surgery and radiotherapy were 
used with increasing frequency in stages 
III and IV disease (44/82, or 54% ). Twenty 
patients were treated solely by radiation 
therapy, 17 of whom received at least 6000 
cGy. 

The treatment of those patients who had 
surgery alone is sammarized in Table 4. 
Most patients with stage I or II lesions (14 
of 20 patients) had resection of their tumor 
with preservation of mandibular continu- 
ity, using either a peroral approach or a 
median mandibulotomy with paralingual 
extension (mandibular “swing”). Half of 
these clinically NO patients had elective 
neck dissections. In contrast, most patients 
with stage III or IV disease treated by 
surgery alone had a composite resection of 
the primary tumor, regardless of the T 
stage (22 of 26 patients). In addition, all of 
these latter patients had a neck dissection, 
whether or not the neck was clinically 
involved. 

The treatment sequence in these who 
received combination therapy (51 patients) 
is given in Table 5. Preoperative radiother- 
apy (18 patients) was used primarily dur- 
ing the first half of the study period, with 
an average dose of 3500 cGy. Another 
technique employed during this earlier 
period was the combination of preopera- 
tive and postoperative radiotherapy (eight 
patients), with brachytherapy used postop- 
eratively in three cases. Postoperative 
radiotherapy (25 patients) predominated 
in the latter half of the study period, with 
an average dose of 5900 cGy. There were 15 
patients with stage III or IV disease and 
small primary tumors (T1 or T2) whose 
tonsil lesions were irradiated and whose 
neck disease was treated with surgery and 
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radiotherapy. We have designated this dif- 
ferential treatment of the primary site and 
the neck as “split” therapy. 


Patients Previously Treated 


All but one of the group of previously 
treated patients underwent some form of 
salvage surgery. The remaining patient 
received only additional external and 
interstitial radiotherapy. Thirty-four pa- 
tients had resection of the primary site, 
which consisted of composite resection in 
24 instances. Forty patients had neck sur- 
gery, which was a radical neck dissection 
in 33. A combination of primary tumor 
surgery and neck surgery was used in 30 
patients, five of whom received additional 


radiotherapy (after surgery in four 
patients). 

RESULTS 

Survival 


The overall determinate three-year 
cure rate was 51%. Median follow-up 
was 50 months in patients who had no 
indication of recurrence; median sur- 
vival in those who died with uncon- 
trolled tonsil cancer was 19 months. 
For those patients who were previous- 
ly untreated, the determinate three- 
year cure rate was 62%, compared 
with 22% for those patients who 
received prior curative therapy. When 
previously untreated patients were 
grouped according to clinical stage, 
89%, 83%, 58%, and 49% were alive 
and well at three years for stages I 
through IV, respectively. Considering 
only patients with stages III and IV 
disease, there was no significant dif- 
ference in cure rates when patients 
who received single-treatment modal- 
ities were compared with those 
patients receiving combinations of 
surgery and radiotherapy. In con- 
trast, a significant survival difference 
was noted when patients with stage I 
or II disease were compared with 
patients with stage III or IV disease, 
and when these patients were com- 
pared with those receiving prior cura- 
tive therapy elsewhere (Figure). 


Treatment Failure 


The site of initial treatment failure, 
when available, is depicted in Table 6. 
Treatment failure was infrequent in 
patients with stages I and II disease 
and limited to local or regional sites. 
Patients with stage III or IV disease 
had more treatment failures, and pre- 
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Table 2.—Tumor and Nodal 
Stage—Untreated Patients 


Table 1.—Materials Used in the Study | 


Total No. of assessable 

cases 282 
Records unavailable 16 
No treatment at Memorial 

Sloan-Kettering Cancer 





















Center, New York 30 
Palliative radiotherapy only 26 
Palliative chemotherapy only 15 
Lymphoma 26 


No invasive squamous cancer 
or other nonsquamous 
pathologic features 

Total No. of cases available 


Table 3.—Treatment by Stage of Disease 


Surgery Radiotherapy Combination 
Stage Alone Alone Therapy 


ll, n = 24 11 6 


7 
Ill, n = 40 18 6 16 
IV, n = 42 8 6 28 
Total 46 20 51 


Neck 
Primary Site Dissection 
| 


Stage of Disease Peroral Swing Composite 
Ln=9 


l,n= 11 


V,n=8 0 1 7# 8 





* Two patients had suprahyoid neck dissection. 
tTwo patients had less than a radical neck dissection. 
One patient had a laryngectomy as well. 


Primary Site Neck 
of Surgery Dissection 
reo rerrrr—r———rnrn— e880" 


Stage of Disease * Peroral Swing Composite 


Il 
RT before surgery 
RT after surgery 


lil 
RT before surgery 


RT after surgery 

RT before surgery 
and after 
surgery 


IV 
Before surgery 
After surgery 
Before surgery 
and after 
surgery 


Total 





*RT indicates radiotherapy. 
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Survival curves for patients with stages | and Il disease (n = 35), stages Ill and IV disease 
(n = 82), and those previously treated (n = 45) from 1969 to 1983. Survival curves show 
significant difference depending on stage of tumor. Previously treated patients had lowest rate of 
survival. 


Table 6.—Treatment Failure by Stage of Disease * 
A III, IV, 


Previous Treatment 
Distant (0) 2 6 5 
Local and neck (0) 1 4 3 


Local and distant 
with or without neck (0) 0 1 1 


* Data unavailable for seven patients. 









16 (36%) 


21 (18%) 





viously treated patients had the high- 
est incidence of recurrence. Isolated 
distant metastases were the single 
most common site of recurrence in 
patients with stage IV disease. All but 
three recorded recurrences occurred 
within 36 months of treatment. 

The pattern of recurrence was 
influenced by the mode of primary 
treatment in patients with stage III or 


IV tumors. Six of seven patients man- 
ifesting isolated distant treatment 
failure had initial combination thera- 
py, whereas eight of nine patients 
demonstrating only local treatment 
failure had initial single-modality 
treatment. 

In previously untreated patients, 
there was no difference in the inci- 
dence of local treatment failure when 
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patients with “clear” or “negative” 
margins were compared with those 
patients whose microscopic margins 
were “close” or “involved,” but the 
significance of this observation is 
uncertain because many of the latter 
patients received postoperative radio- 
therapy. In contrast, all previously 
treated patients with involved mar- 
gins of excision had subsequent local 
recurrence. 


Multiple Primary Cancers 


Thirty-two previously untreated 
patients in this series had multiple 
primary cancers (27%). The total 


number of additional cancers was 41, 
six of which were synchronous and 35 
of which were metachronous. Twenty- 
four of 41 second primary tumors 
arose in the upper aerodigestive tract, 
and the majority of the remainder 
were located in the esophagus or the 
lung. Half of the patients who pre- 
sented with another primary cancer 
died as a result of their second 
tumor. 


Complications 


Complications were recorded in 21 
(18%) of 117 previously untreated 
patients and 16 (36% ) of 45 previously 
treated patients (Table 7). There were 
no perioperative deaths. Only four 
complications occurred in patients 
with stage I or II disease, three of 
which were minor in nature. In con- 
trast, complications occurring in pre- 
viously treated patients were all 
major, including six of the eight pha- 
ryngocutaneous fistuli and three of 
the four carotid ruptures encountered. 
With the exception of two patients, all 
complications in previously treated 
patients occurred in those who 
received 6000 cGy or more before their 
surgical treatment. The incidence of 
complications did not increase in pre- 
viously untreated patients who re- 
ceived planned preoperative irradia- 
tion (average preoperative dose <4000 
cGy). 


COMMENT 


Our results in treating tonsillar 
carcinoma seem to have improved 
since our last report in 1967, when the 
overall five-year cumulative survival 
rate was less than 30%.: The two 
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series are not directly comparable, 
however, as the earlier study did not 
distinguish patients treated with pal- 
liative intent or those receiving sal- 
vage therapy following curative treat- 
ment elsewhere. The use of a longer 
follow-up interval seems unlikely to 
alter the current results substantial- 
ly, as all but three recurrences were 
noted within 36 months, and all but 
seven patients who failed therapy 
died within three years. 

The survival rates reparted in this 
series compare favorably with other 
reports in the recent literature con- 
cerning primary radiotherapy, surgi- 
cal therapy, or combination therapy 
treatment.'”''** Our resalts in pa- 
tients with stage IV previously 
untreated tumors seem particularly 
favorable when comparec with those 
studies in which survival is reported 
by stage.) 

One of the goals of this study was to 
assess the impact of c:ombination 
therapy on the treatment of tonsillar 
carcinoma. There was ne significant 
difference in survival when patients 
with stages II! and IV disease treated 
with surgery or radiotherapy alone 
' were compared with thase receiving 
combination therapy. This may 
reflect several factors, the most 
important of which is treatment 
selection. The choice of therapy in this 
group of patients was not randomized, 
and patients with less favorable pre- 
sentation within a particular clinical 
stage were most likely to have been 
selected for combination therapy. 
This is often the case for postopera- 
tive radiotherapy, where adverse 
pathologie findings usual_y determine 
the need for additional treatment. In 
addition, there was considerable vari- 
ation in the sequence of surgery and 
radiotherapy in the combination ther- 
apy group, resulting in small hetero- 
geneous groups that were difficult to 
compare. Although no significant sur- 
vival difference was noted based on 
treatment modality, ther2 was a high- 
er incidence of distant metastases and 
a lower incidence of local recurrence 
in patients receiving combination 
therapy when comparec with those 
receiving surgery or radiotherapy 
alone. Similar findings have been 
noted in other studies assessing the 


impact of combination therapy.''!""* 

The choice of surgical treatment of 
primary lesions located in the tonsil- 
lar region has changed since our ear- 
lier report. Then, 85% of patients who 
had resection of their primary tumor 
had a segment of mandible included in 
the specimen.’ In this study most 
patients with T1 primary lesions and 
almost half of the patients with T2 
primary lesions had a resection that 
preserved mandibular continuity, uti- 
lizing either a peroral excision or 
mandibular osteotomy. The use of a 
mandibulotomy for access to oropha- 
ryngeal primary tumors has been pre- 
viously described at our institution, 
and by others, and represents an 
important advance in the surgical 
approach to selected lesions.'*”° 

Another important difference be- 
tween our two reports is the reduction 
in operative mortality from 9% previ- 
ously to 0% in this study. This proba- 
bly reflects improvements in tech- 
nique in anesthesia, surgery, and per- 
haps radiotherapy. It is not surprising 
that major complications occurred 
primarily in those patients who had 
previously received curative doses of 
radiotherapy and that lower doses 
utilized in planned preoperative 
radiotherapy were not associated with 
an increased complication rate. Much 
of the current experience predates the 
use of musculocutaneous flaps, and it 
is possible that the high complication 
rate encountered in previously irradi- 
ated patients could have been reduced 
by the use of such flaps. 

The incidence of second primary 
cancers in our patients is significant 
and is comparable with that noted in 
other studies concerned with primary 
tonsillar carcinoma.'**"!"© The inci- 
dence of additional cancers was 
inversely related to the clinical stage 
at presentation of the index tonsillar 
lesion, which may be explained by 
better survival and longer surveil- 
lance in those patients with favorable 
lesions. Half of the second primary 
cancers in this series were fatal, an 
observation that is consistent with 
other reports implicating second pri- 
mary lesions as a major cause of 
death in patients receiving combina- 
tion therapy for head and neck prima- 
ry canc na 
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Nonrigid Reconstruction of the Mandible 


Harvey M. Tucker, MD 


è immediate rigid reconstruction of 
sacrificed portions of the mandible is 
desirable, but experience has shown that 
as many as 50% of bony or alloplastic 
implants are ultimately rejected or 
removed within the first few months after 
reconstruction. Functional and cosmetic 
reconstruction of the mandible, floor of 
the mouth, and, where necessary, skin of 
the lower lip and chin can be achieved with 
various local and myocutaneous flaps, to 
be followed after approximately 1 year by 
secondary bony reconstruction with a sig- 
nificantly lower complication rate. We de- 
scribe the results in 43 patients treated by 
this approach. 

(Arch Otolaryngol Head Neck Surg. 
1989;115:1190-1192) i 


hen undertaking major ablative 

procedures for cancer of the 
head and neck, the surgeon should 
strive to restore the patient to struc- 
ture and function as close to normal 
as possible. If this can be performed 
successfully in a single stage so that 
there is no need for more than the 
original extirpative procedure, it is 
clearly in the patient’s best interest to 
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do so. At times, however, it is better to 
stage or otherwise modify immediate 
reconstruction, particularly if it may 
risk less than optimal tumor removal 
or may significantly increase compli- 
cations of healing that would other- 
wise be avoided. These concerns are of 
particular importance when consider- 
ing immediate mandibular recon- 
struction after composite resection. 

The ideal method for immediate 
reconstruction of the mandible would 
have the characteristics outlined in 
Table 1. Although our ability to per- 
form bony or alloplastic reconstruc- 
tion has improved greatly in the past 
few years, it is still not possible to 
meet all of these criteria. Moreover, 
complication and ultimate failure 
rates remain significant regardless of 
the reconstructive method chosen.!? 
Increased risk of fistula formation, 
wound breakdown, and loss and even- 
tual removal of the graft are particu- 
larly undesirable when postoperative 
radiotherapy is part of the plan of 
treatment, since these complications 
can delay the start of necessary radio- 
therapy well beyond the optimal time, 
or even prevent it being given at all. 

The relative advantages and disad- 
vantages of nonrigid mandibular 
reconstruction are outlined in Table 2. 
Although complications can and do 
occur, they are less frequent and much 
less likely to delay postoperative 
radiotherapy than is often the case 
with immediate bony or alloplastic 
methods:.! 
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PATIENTS, MATERIALS 
AND METHODS 
Technique 


After adequate removal of the tumor has 
been carried out, the size and location of 
the defect are assessed. The various flaps 
and grafts that may be chosen are listed in 
Table 3. Specific reconstructive demands 
depend largely on which pertion of the 
mandible must be sacrificed. 

When the defect is of the ramus and 
lateral mandible only, and does not involve 
the chin, a simple split or dermal graft 
may serve admirably for internal mucosal 
coverage.’ Missing bulk and internal lining 
can be provided simultaneously by a myo- 
cutaneous flap. 

Defects of the anterior mandibular seg- 
ment present some special problems. 
Every case must be individualized, but a 
general plan of attack that has been most 
often useful includes a myocutaneous flap 
(ie, pectoralis major, transverse cervical 
trapezius‘) to provide bulk and the appear- 
ance of a chin, as well as internal coverage. 
In those cases where there is overlying 
skin loss, such a myocutaneous flap can be 
split to provide coverage for both epithelial 
surfaces, or adjacent tongue (when avail- 
able) or free dermal grafts can be used for 
internal coverage. 

Mandibular remnants should be stabi- 
lized to (1) minimize distortion, (2) main- 
tain space for later bony reconstruction, 
and (3) maintain occlusal relationships 
between remaining teeth. When the bony 
defect is posterior and lateral, a sliding 
metal appliance (guide bar) can be fitted to 
the remaining molars of the lower jaw 
remnant that articulates with a protective 
metal plate attached to the opposing upper 
molars. This prevents the medial excursion 
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of the lower jaw remnant that is commonly 
seen if no precautions are taken. When 
none of the original mandibular dentition 
remains, a lower plate prosthesis can be 
wired to the mandibular remnant and to 
the upper teeth long enough to allow for 
primary healing without medial contrac- 
ture. 

When the anterior segmen: of the man- 
dible is removed, a bulky myocutaneous 
flap may serve not only to provide the 
appearance of a chin but also to help 
maintain separation between the remain- 


Table 1.—Aims of Ideal Mandibular 
Reconstruction 


Restore oral competency 


Replace missing tissue as necessary 

Retain occlusal relationship of remaining 
teeth 

Restore mandibular contour 

Permit prosthetic replacement af teeth 

Restore bony support 








Table 2.—Nonrigid Reconstruction of 
the Mandible vs Immediate Bony or 
Alloplastic Replacement 










Advantages 
Less dead space 
No foreign body in wound 
communicating with oral cavity 
Less tension on suture line 
Fewer complications 
Less delay in postoperative radiotherapy 
Potential tissues for later recenstruction 
are preserved 
Disadvantages 
Requires second procedure for eventual 
bony reconstruction 
May be less satisfactory cosmetic result 














ing posterior jaw fragments. If potentially 
useful teeth remain, a threaded K-wire can 
be fashioned to maintain separation 
between the posterior fragments (Figure). 
However, this wire is not placed to mimic 
the missing mandibular segment, but is 
directed inferiorly and wired to the hyoid 
bone. In this way, it helps to reestablish 
the proper hyomandibular relationship so 
important to normal swallowing, but does 
not maintain significant dead space or 
place any tension on the primary flap 
repair. It can be removed when bony recon- 
struction is undertaken later. 


Patients’ Experience 


Forty-three patients in my practice have 
undergone composite resection and nonrig- 
id reconstruction of the resulting mandib- 
ular defect between January 1976 and Jan- 
uary 1986 (Table 4). Twenty-eight of these 
procedures resulted in anterior defects and 
the remainder were of the ramus and 
lateral mandible. All of them were fol- 


Table 3.—Flaps and Grafts for Oral and 
Mandibular Reconstruction 


To provide mucosal or skin coverage 
Redundant split thickness or dermal 
graft 
Tongue flap 
Forehead flap 


Deltopectoral flap 
To provide bulk, contour, and/or coverage 

Transverse cervical trapezius 
myocutaneous flap 

Pectoralis major myocutaneous flap 

Composite (skin, muscle, bone) 
myocutaneous flaps 

Free flaps 

Free bone grafts (ie, rib, iliac crest, 
lyophilized mandible) 





lowed up for at least 1 year from the time 
of the original extirpative procedure. Elev- 
en additional patients were deleted from 
the study because they did not survive at 
least 1 year or had significant local recur- 
rence that prevented assessment of recon- 
structive efforts. Appearance, ability to 
maintain oral nutrition, and speech capa- 
bility were assessed at 3 months and at 1 
year after initial reconstruction. At 1 year, 
all patients who showed no evidence of 
persistent disease were offered secondary 
bony reconstruction of the mandible. 


RESULTS 


Initial nonrigid reconstruction us- 
ing pectoralis or tramsverse cervical 
myocutaneous flaps resulted in 
prompt healing without significant 
complication in 24 (86% ) of 28 anteri- 
or defects and in 19 (95% ) of 20 lateral 
defects. All of the complications were 
fistulas that healed secondarily with- 
out surgical intervention, except for 
one anterior defect that required a 
secondary local flap revision. Partial 
loss of a pectoralis myoeutaneous flap 
was responsible for initial failure in 
this one case. All of the other flaps 
survived completely, even in the 
remaining three patients with fistu- 
las. Planned postoperative radiother- 
apy was begun within 4 to 6 weeks 
after initial surgery in every case 
requiring it. 

At 1 year after initial nonrigid re- 
construction, 6 (30%) of 20 patients 
with lateral mandibular defects and 9 
(32% ) of 28 patients with anterior de- 


Maintaining relationship between jaw fragments and hyoid bone using a 
formed, threaded K-wire. Left, Anterior view; right, lateral view. 
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Table 4.—Results of Nonrigid Mandibular Reconstruction 


Complications 
(Fistula), No. (%) 


Delayed 
Radiation Therapy 


Anterior segment, n = 28 4/28 (14) 0 
Posterior segment, n = 20 1/20 (5) 0 
(0) 


Total, n = 48 


fects elected to undergo secondary 
bony reconstruction. The remainder 
considered their functional and cos- 
metic status acceptable and declined 
further surgery. 

Until 1984, all secondary bony 
reconstructions were accomplished 
with autogenous iliac crest free 
grafts. Three anterior and one lateral 
reconstruction have since been under- 
taken using a woven Dacron prosthesis 
packed with cancellous bone obtained 
from the iliac crest. All of these latter 
and all but one of the previous iliac 
crest grafts survived. A single anteri- 
or reconstruction using iliac crest 
became infected and had to be 
removed. Thus, the success rate for 
secondary autogenous bony recon- 
struction, performed at least 1 year 
after initial surgery, was 938% (14/ 
15). 


COMMENT 


Lawson et al! reported a 54% fail- 
ure rate for immediate rigid mandibu- 
lar reconstruction, as compared with 
90% success for delayed repair. Clear- 
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5/48 (10.4) 


ly, when immediate reconstruction 
succeeds so that there is prompt heal- 
ing and no delay in starting radiother- 
apy ensues, the patient has been well 
served. Too often, however, such 
attempts not only fail and result in 
both delay and need for secondary 
reconstruction but seldom provide 
more than good cosmetic results, since 
it is not often possible to fit dentures 
or osseointegrated implants that are 
functional. Moreover, when initial 
attempts at bony reconstruction fail, 
potential reconstructive material is 
wasted and the patient has been sub- 
jected to lengthy and expensive sur- 
gery to no benefit. Therefore, it would 
seem preferable to reconstruct by less 
difficult and complicated means, espe- 
cially if similar cosmetic and func- 
tional results could be obtained. 

The results of nonrigid reconstruc- 
tion of the mandible reported herein 
suggest that (1) it is usually success- 
ful; (2) there are few complications: 
(3) it does not delay postoperative 
radiotherapy; and (4) initial cosmetic 
and functional results approximate 
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those of immediate bony reconstruc- 
tion. Moreover, since most malignan- 
cies of the oral cavity that are going to 
recur do so within the first year after 
definitive treatment, the potential 
masking effect of immediate bony re- 
construction is avoided and those pa- 
tients with early recurrences are 
spared useless reconstructive surgery. 

Immediate reconstruction of the 
mandible after extirpative cancer sur- 
gery, although desirable, often results 
in failure, significant complications, 
and delay in further necessary treat- 
ment. Nonrigid means of initial recon- 
struction can provide prompt healing 
with a low failure rate and with cos- 
metic and functional results at least 
equal to those of successful bony and 
alloplastic methods. 
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Five-Year Results of Functional Neck 


Dissection for Cancer of the Larynx 


César Gavilan, MD, Javier Gavilan, MD 


@ Two hundred forty-two patients witha 
diagnosis of epidermoid carcinoma of the 
larynx were studied. All of them underwent 
surgery. One hundred sixty-one patients 
underwent functional neck dissection, 
with a total of 206 performed. Thirty-three 
patients underwent classic radical neck 
dissection, with a total of 35 performed. 
The overall! 5-year neck tumor recurrence 
rate in the necks with functional neck dis- 
section was 3.4%. Recurrences devel- 
oped in 5.7% of fields protected by radical 
neck dissection. The overall recurrence 
rate in the surgically unprotected necks 
wes 6.2%. Our results confirm that func- 
tional neck dissection is the procedure of 
choice in cases with NO disease and in 
cases with mobile nodes. From the onco- 
logic viewpoint, functional neck dissec- 
tian is a safe technique to treat the cervi- 
cal spread from cancer of the larynx as 
long as its indications and technical char- 
acteristics are carefully observed. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1193-1196) 


he functional neck dissection 
(FND), also called conservative 
neck dissection, was first deseribed by 
Osvaldo Suarez.'? The idea of Suarez 
was based on the pequeño vaciamien- 
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to, “small dissection,” published by 
Silvestre-Begnis’ in 1944. Bocca and 
Pignataro* in 1967 and Gavilan et al‘ in 
1972 described in great detail the sur- 
gical technique and results of FND. 

The FND as proposed by Suarez is a 
systematized surgical procedure that 
makes no concession to oncologic rad- 
icality and is based on sound anatomic 
criteria. Several modifications of the 
original technique have been made 
during the last 25 years.’ These mod- 
ifications cannot be called FND, and 
their results are not comparable with 
those of the systematized FND. 

The results of FND are usually com- 
pared with those of radical neck dis- 
section (RND). This comparison has 
been useful to assess if FND is really a 
viable alternative to RND. Now that 
FND is widely accepted as an oncolog- 
ically safe procedure, both techniques 
must be considered as complementary 






Table 1.—Neck Management of 242 Patients With Laryngeal Cancer * 


Cancer Unilateral Bilateral Unilateral Bilateral 
Stage FND FND RND RND FND + RND No ND 
Total (%) 109 (45) 45 (18.6) 24 (9.9) 2 (0.8) 7 (2.9) 55 (22.7) 


to one another. Functional neck dis- 
section has its own particular indica- 
tions, as does RND, and in only a few 
borderline cases may doubt arise. 

The purpose of this article is to de- 
scribe the results obtained with FND 
as we learned it directly from Suarez. 
In 1969 we performed our first FND; 3 
years later we published a report on 
the first 155 cases.’ Between 1969 and 
1984, 702 FNDs were performed in 538 
patients suffering from cancer of the 
larynx. This is a retrospective study 
reporting the 5-year results in 242 pa- 
tients with cancer of the larynx surgi- 
cally treated at La Paz Hospital in 
Madrid, Spain. 


PATIENTS AND METHODS 


The surgical technique for FND has been 
described in detail**" and therefore will not 
be repeated. 

Two hundred fifty patients were ran- 
domly selected from among the 538 patients 


* FND indicates functional neck dissection; RND, radical neck dissection; FND + RND, patients undergoing 
FND in one side of the neck and RND in the other side; and No ND, patients in whom cervical surgery was not 


performed. 


Arch Otolaryngol Head Neck Surg—Vol 115, October 1989 


Neck Dissection—Gavilan & Gavilan 1193 


X 
7a eee 








Tumor Site 





Supraglottic T-4 24 (43.6) 

Supraglottic T-1 20 (22.2) 
through T-3 

Transglottic 1 (10) 

Glottic o (0) 








* FND indicates functional neck dissection. 


Table 2.—Incidence of Metastases by Tumor Site in 161 Patients With FND* 


Positive Nodes (%) 














Negative Nodes (%) Total 
31 (56.4) 55 
70 (77.8) 90 
9 (90) 10 
6 (100) 6 






Table 4.—Recurrence Rate by Stage of Primary Disease, '? Irradiated vs 


Nonirradiated Cases”* 





Stage | 


Stage Il 


Stage Ill Stage IV 


ceo OOO eer .SC mmvOOoOm—9M"[["__ —————anmx¥————. 


FND-protected 
fields 1 13 11 


Recurrences (%) 0 (0) O (0) o (0) 


Recurrences (%) o (0) 1 (4) 1 (5.3) 


1(3.2) - O(0) 0 (0) 


4 
FND-unprotected 
fields 7 25 19 47 36 27 48 34 


2 (4.2) 


NR R NR R NR 


5 41 
3 (6.7) 3 (7.3) 


29 35 


2 (5.5) 2 (7.4) 5 (10.4) 2 (5.9) 


*R indicates radiation therapy; NR, no radiation therapy; and FND, functional neck dissection. Patients with 


radical neck dissection are excluded. 


undergoing FND at our hospital between 
1969 and 1984. To be assured that no bias 
was present, we randomized patients by 
applying a random number table to the 
whole population set in chronologic order. 
Of the 250 patients, 8 were unavailable for 
follow-up. Five (2%) of the remaining 242 
were women and 237 (98% ) were men. The 
age range was 26 to 79 years (average, 54.6 
years; mode, 54 years). 

The patients were classified according to 
the 1979 clinical criteria of the Interna- 
tional Union Against Cancer.'? Functional 
neck dissection was performed in patients 
with nonpalpable (NO) or palpable mobile 
nodes (N1 and N2). One hundred sixty-nine 
patients had NO (69.8% ), 38 N1 (15.7%), 10 
N2 (4.1%), and 25 N3 (10.3%). Of the 242 
patients, 23 had stage I disease (9.5% ), 54 
had stage II disease (22.3%), 66 had stage 
III disease (27.3%), and 99 had stage IV 
disease (40.9% ). 

Glottic carcinomas were present in 33 
patients. The supraglottis was the site of 
primary tumor in 197 cases (83 at T-4 and 
114 at T-1 through T-3), and 12 patients had 
a transglottic tumor. 

In the group with glottic carcinoma, only 
1 patient (3% ) showed preoperative nodal 
involvement (N2). Thirty-seven patients 
(45%) with T-4 supraglottic carcinomas 
had preoperative palpable nodes. Thirty- 
four patients (30%) with T-1 through T-3 
supraglottic carcinomas also had palpable 
nodes before surgery. Only 1 patient (8%) 
with transglottic carcinoma had palpable 
nodes. 

All patients with histologic evidence of 
lymph node metastasis were given postop- 
erative radiation therapy. One month after 
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surgery, these patients received a dose of 60 
Gy to both sides of the neck over a period of 
6 weeks. If residual tumor was detected, 
doses up to 80 Gy were delivered. 

The neck management is given in Table 1. 
A total of 206 FNDs were performed in 161 
patients: 109 patients underwent unilateral 
FND, 45 patients underwent bilateral FND, 
and 7 patients underwent FND in one side 
of the neck and RND in the other side. In 33 
patients, a total of 35 RNDs were per- 
formed. In all, 241 neck sides were surgi- 
cally protected while 243 were unprotected. 
Of the 241 surgically protected fields, 118 
(49% ) received radiation therapy. Of the 
243 surgically unprotected fields, 110 
(45.3% ) received radiation therapy. 

Statistical analysis was performed using 
the x? test and Fisher’s Exact Probability 
Test. 


RESULTS 


Patients with no palpable nodes had 
histologically proved neck disease in 
20.3% of the cases. Metastases were 
detected in 36.4% of patients with N1 
and in 62.5% of patients with N2 un- 
dergoing FND. The incidence of me- 
tastases by tumor site in the 161 pa- 
tients with FND is given in Table 2. 
Metastases were found in 24 (43.6% ) of 
the 55 patients with T-4 supraglottic 
carcinoma, in 20 (22.2% ) of the 90 pa- 
tients with T-1 through T-3 supraglot- 
tic carcinoma, and in only 1 patient 
with transglottic tumor (8%). No mi- 
croscopic involvement was detected in 
patients with glottic tumors. 
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Table 3.—Five-Year Recurrence 
Rate* 


Recur- 
rence 
(%) 
7 (3.4) 





Fields 
Treatment at Risk 


FND 206 

















RND 35 2 (5.7) 
Unprotected side 243 15 (6.2) 
Side opposite to 
unilateral FND 109 6 (6.5) 
Side opposite to 
unilateral RND 24 3 (12.5) 
No cervical surgery 110 6 (5.4) 





*FND indicates functional neck dissection; RND, 
radical neck dissection. 


Five years after surgery, 177 pa- 
tients (73.1% ) were free of disease: 36 
(20.3% ) of these had histologically 
positive nodes and 141 (79.7%) had no 
metastases. Twenty-four patients had 
tumor recurrence in the neck: 7 recur- 
rences (3.4%) developed in 206 necks 
that underwent FND, 2 (5.7%) devel- 
oped in 35 necks with RND, and 15 
(6.2% ) were present in 243 neck sides 
in which cervical surgery was not per- 
formed (Table 3). These differences did 
not reach significant levels (P > .05). 

Table 4 gives the recurrence rate by 
stage of primary disease, separately 
analyzing irradiated and nonirradi- 
ated cases. Three (42.9%) of 7 recur- 
rences developing in FND fields ap- 
peared after radiation therapy. Six of 
7 patients with recurrence in FND 
fields had stage IV disease. Of 15 re- 
currences developing in surgically un- 
protected fields, 8 (53.3%) appeared 
after radiation therapy: 1 patient had 
stage II disease, 2 patients had stage 
III disease, and 5 patients had stage IV 
disease (Table 4). No significant dif- 
ference was found in the recurrence 
rate between irradiated and nonirra- 
diated cases (P > .05). 

The recurrence rate according to 
nodal classification can be seen in Ta- 
ble 5. A total of 20 recurrences devel- 
oped in patients with NO, N1, and N2 
disease; N3 disease is excluded because 
fixed nodes represent an absolute con- 
traindication to FND. Table 6 gives the 
recurrence rate by nodal classification 
comparing the results between irradi- 
ated and nonirradiated cases. There 
was no significant difference between 
the recurrence rates in irradiated and 
nonirradiated fields (P > .05). 
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Patients (%) 


(N = 242) Recurrences (%) 


38 (15.7) 3 (7.9) 





Table 5.—Recurrence Rate According to Nodal Classification * 


NO 169 (69.8) 15 (8.9) 4 5 o 
N1 


O (0) 1 (0) 
N2 10 (4.1) 2 (20) 1 0 1 0 o 
N3 25 (10.3) 4 (16) 0 2 O 2 0 










Unprotected Fields 

Aa 

oFND oRND ND 
6 






FND RND 
0 





2 







* Recurrence figures are related b fields protected by functional neck dissection (FND), radical neck dissec- 
tion (RND), or surgically unprotected. oFND indicates recurrence in side oppostie to unilateral FND; oRND, re- 
currence in side opposite to unilateral RND; and ND, recurrence in patient not undergoing neck dissection. 





NO 













Table 6.—Reourrence Rate by Nodal Classification, Irradiated vs Nonirradiated Cases 


FND-protected fields 4& 92 22 22 10 1 
Recurrences (%) 1 (2.2) 3 (3.3) 1 (4.5) 1 (4.5) 1 (10) O (0) 
FND-unprotected 

fields 77 118 16 8 2 4 
Recurrences (%) 4 (5.2) 7 (5.9) 1 (6.2) o (0) 1 (50) O (0) 





P , . + 
N1 N2 






*R indicates radiation therapy; NR, no radiation therapy; and FND, functional neck dissection. Patients with 
N3 disease and with radical neck dissection are excluded. 





Node 


=f 


FND 
Bilateral Yes 
Unilateral No 


A 
ojojojlejojolig 


4 0 Unilateral No 
2 8) Unilateral No 
4 1 Bilateral No 
4 0 Unilateral Yes 
4 1 o Bilateral Yes 


Metastases 


(A) 
ojuz 
< 
€ 
< 


zZ 
[e] 
z 
(e) 
“ff 
D 
7) 






Salvage 
Postoperative — Ss ——_. 
Radiation Radiation 






Therapy 
es 


Surgery 
es 


Therapy 
es 






No No Yes 
No Yes Yes 
No Yes No 
Yes No No 
Yes No No 





* FND indicates functional neck Gissection. All patients died in spite of the salvage procedures performed. 


All neck recurrences in operative 
fields protected by FND occurred 
within 2 years. All these patients died 
in spite of the salvage proceedures per- 
formed. Only 3 of 7 patients with 
recurrence in the FND field had histo- 
logically positive nodes and had re- 
ceived postoperative radiazion therapy 
after surgery. The details of patients 
with recurrence in FND-protected 
fields are given in Table 7. 


COMMENT 


We only use the term functional 
neck dissection to describe those dis- 
sections performed in accordance with 
the systematized technique proposed 
by Suarez.'?° Controversy between 
supporters and opponents of FND has 


come to an end. For many years it was 
taught that it was heresy to perform 
anything other than the classic RND 
for the control of metastatic cancer of 
the neck. Now, FND is widely accepted 
as a safe oncologically radical proce- 
dure, with evident cosmetic advan- 
tages over RND."* 

Careful selection of patients for 
FND is mandatory, and the safety 
limits of FND must not be surpassed. 
Functional neck dissection is indicated 
in patients with NO disease and in 
cases with mobile nodes. If nodes are 
larger than 3 cm or nodal mobility is 
reduced, RND is the procedure of 
choice. Extranodal spread absolutely 
contraindicates FND. Extension of the 
indications for FND will require mod- 
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ified techniques, such as removal of the 
internal jugular vein or the sternoclei- 
domastoid muscle. These modifica- 
tions can be accepted in some special 
instances but cannot be considered as 
true FND. Differences in the reported 
results may be due to the use of these 
modifications of “conservative” neck 
dissection or modified RND. 

With regard to the histologie find- 
ings, we have found an important 
number of NO cases (20.3%) in which 
metastases were detected in the histo- 
pathologic study, thus confirming the 
idea supported by other authors.'* On 
the other hand, the absence of micro- 
scopic nodal involvement does not pre- 
clude neck recurrenees (4/7 recur- 
rences). Molinari et al’ try to explain 
this apparently paradexical fact on the 
basis of intraoperative seeding of can- 
cer cells circulating within the lym- 
phatic vessels. 

Functional neck dissection is always 
performed in the side with palpable 
nodes or in the NO neck side under a 
higher risk of metastases according to 
tumor site and extent. Differences be- 
tween the recurrence rates in FND— 
3.4% —and in the surgically unpro- 
tected fields—6.2% (Table 3)—did not 
reach statistical significance. 

One of the most important dilemmas 
in dealing with laryngeal cancer is the 
management of necks with NO disease. 
A number of patients with clinical NO 
disease do have metastatic invasion of 
regional lymph nodes at the time of 
surgery. Undertreating these patients 
will decrease their chances to survive 
because the highest probability of sur- 
vival is always obtained in the first 
therapeutic approach. Two methods 
are widely accepted in the manage- 
ment of the neck with NO disease: pri- 
mary irradiation and FND. When used 
in the NO cases, both methods are 
directed to the 20% of patients with 
neck disease. This approach leads to 
overtreatment in 80% of the cases. The 
only way to avoid this situation is by 
knowing which patients with NO dis- 
ease have neck disease at the time of 
surgery, something impossible at 
present. In such a situation, we prefer 
FND over any other surgical approach 
because it is the only dissection that 
removes all of the principal nodal 
groups in the neck, preserving the 11th 
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nerve, the internal jugular vein, the 
submaxillary gland, and the sterno- 
cleidomastoid muscle.* Moreover, FND 
gives the freedom to do bilateral oper- 
ations with little or no resultant func- 
tional disability and is an oncologi- 
cally acceptable procedure. 

Even though differences did not 
reach significant levels, in our experi- 
ence radiation therapy tended to be 
slightly less effective than FND in 
preventing neck recurrence in patients 


with NO and N1 disease (Table 6). In _ 
patients with NO disease, the recur- 


rence rate in FND-protected, nonirra- 
diated fields is 3.3%, while recurrences 
developed in 5.2% of surgically unpro- 
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tected, nonirradiated fields. In pa- 
tients with N1 disease, these figures 
are 4.5% and 6.2%, respectively. In the 
N2 group, conclusions cannot be de- 
duced because too few cases were 
present. 

Combined therapy is used to im- 
prove the control of disease and to in- 
crease survival with the idea that ra- 
diation will destroy microscopic foci of 
cancer by sterilizing the remaining 
cells or by rendering these cells inca- 
pable of reproducing. Even though 
some authors do not completely agree 
with this statement,'° we have been 
using postoperative radiation therapy 
in all cases with lymph node me- 
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Preoperative Imaging in 


Primary Hyperparathyroidism 


Role of Thallium-Technetium Subtraction Scintigraphy 


Gregory S5. Foster, DO; Carlos Bekerman, MD; Michael J. Blend, PhD, DO; 


Ernest Byrom, PhD; Steven M. Pinsky, MD 


@ Primary hyperparathyroidism, al- 
though often silent clinically, may lead to 
significant morbidity if it remains untreat- 
ed. In more than 95% of all cases, the 
cause is a parathyroid adenoma or glan- 
dular hyperplasia. Regression of disease 
follows successful surgical excision of the 
abnormal parathyroid gland. Recurrent or 
persistent hyperparathyroidism is most 
commonly caused by solitary adenomas, 
which may have an ectopic location. Pre- 
operative localization of lesions may im- 
prove postoperative cure rates and de- 
crease morbidity. Thallium TI 201 chlo- 
ride-—technetium Tc 99m pertechnetate 
subtraction scintigraphy was performed 
on 15 patients with primary hyperparathy- 
roidism. The sensitivity and specificity for 
detection of abnormal glands were 90% 
and 95%, respectively. False-positive or 
false-negative results were minimized by 
strict adherence to a protocol and by the 
use of well-defined diagnostic criteria. 
Because of the superior sensitivity and 
specificity, this modality should be the pri- 
mary imaging method of choice for preop- 
erative evaluation of primary hyper- 
parathyroidism. The relative role of other 
imaging modalities is also discussed. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1197-1202) 


rimary hyperparathyroidism can 
be detected by laboratory screen- 
ing in 0.05% to 0.15% of unselected 
patients in the United States.’ The 
peak incidence occurs in individuals 
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between the third and fifth decades of 
life, with a 2:1 female predominance.’ 
Significant morbidity, characterized 
by hypertension, nephrocalcinosis, 
urolithiasis, osteomalacia, proximal 
muscle weakness, decreased menta- 
tion, peptic ulcer, or pancreatitis, may 
occur in untreated patients. 

The most common cause of primary 
hyperparathyroidism is a solitary par- 
athyroid adenoma, which is found in 
81% of cases. Other causes include 
parathyroid hyperplasia (14%), par- 
athyroid carcinoma (3%), and multi- 
ple adenomas (2% ).? Primary hyper- 
parathyroidism is less commonly as- 
sociated with multiple endocrine 
neoplasia type I syndrome. Secondary 
causes of hyperparathyroidism in- 
clude chronic renal insufficiency, vita- 
min D deficiency, and ectopic secretion 
of a parathyroid hormone analogue by 
certain tumors. 

Following surgical exploration and 
parathyroidectomy without preopera- 
tive localization, up to 95% of patients 
may return to normocalcemia‘; how- 
ever, this result may not reflect the ex- 
perience at all centers. Up to 55% of 
recurrent hyperparathyroidism may 
be due to solitary adenomas that were 
missed on initial exploration.’ Ectopic 
locations, such as the mediastinum, 
pericardium, or carotid sheath, ac- 
count for 25% of adenomas that are 
overlooked. Complications resulting 
from neck dissection, such as second- 
ary hypoparathyroidism and paralysis 
of the recurrent laryngeal nerve, may 
be decreased by accurate preoperative 
localization.‘ 

Multiple imaging modalities, includ- 
ing selective arteriography, venous 
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sampling, ultrasonography, computed 
tomography (CT), and magnetic reso- 
nance imaging (MRI), have been used 
in the preoperative evaluation of pa- 
tients with primary hyperpara- 
thyroidism.’® These methods have 
lacked specificity in tissue character- 
ization. 

Initial attempts at physiologic par- 
athyroid imaging with scintigraphic 
techniques were complicated by prom- 
inent thyroidal uptake of the radio- 
pharmaceutical selenomethionine Se 
75.° Improved lesion detection was 
noted with the development of com- 
puter subtraction techniques, in which 
the differential uptake of two isotopes 
by thyroid and parathyroid tissues 
was exploited. The combination of 
technetium Tc 99m pertechnetate and 
thallium Tl 201 chloride has been 
shown to have high sensitivity and 
specificity for the detection of abnor- 
mal parathyroid tissue," even in 
patients who have previously under- 
gone unsuccessful neck exploration.” 
In this report we will discuss modifi- 
cations in the technique and diagnostic 
criteria that may increase the accu- 
racy of thallium Tl 201 chloride-tech- 
netium Tc 99m pertechnetate subtrac- 
tion scintigraphy (TTSS), as well as 
the relative role of other imaging mo- 
dalities in the evaluation of patients 
with primary hyperparathyroidism. 


PATIENTS AND METHODS 
Patient Population 


Fifteen patients with laboratory evi- 
dence of primary hyperparathyroidism 
were evaluated with TTSS. Patients with 
secondary hyperparathyroidism were not 
included. There were 12 women and 3 men, 
with ages ranging from 19 to 77 years 
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(mean, 44 years). Two patients had previous 
radiation therapy to the neck for benign 
disease. Eight patients, including two pa- 
tients who had undergone neck surgery, 
subsequently underwent surgical neck ex- 
ploration. Surgery was performed within 18 
weeks after TTSS (mean, 4 weeks). Only 
these 8 pathologically confirmed cases were 
included in the statistical analysis. 


Imaging Protocol 


Imaging of the anterior neck was per- 
formed with agamma camera (Phogamma/ 
LFOV, Siemens), equipped with a pinhole 
collimator, in the manner previously de- 
scribed by other investigators.'''’ The thal- 
lium Tl 201 chloride dose of 74 mega- 
becquerels (MBq) was injected via an 
intravenous catheter. Immediate imaging 
commenced at the 80 keV photopeak of 
thallium T1201. Simultaneously, a5-minute 
analogue (film) image was acquired while 
sequential 1-minute digital images were 
acquired and stored by a computer (PDP 
11/40, Digital Equipment Corp, or Sophy, 
Sopha Medical Corp). 

Fifteen minutes following the thallium 
Tl 201 injection, the camera window was 
adjusted for the 140 keV photopeak of tech- 
netium Tc 99m, and 148 MBg of technetium 
Tc 99m pertechnetate was injected intrave- 
nously. Additional analogue images were 
obtained at 5 and 20 minutes following the 
second injection, attaining a total number 
of counts equivalent to that on the analogue 
thallium image. Digital image acquisi- 
tion continued at one frame per minute for 
a total of 45 minutes of imaging time. Dur- 
ing imaging, the patient’s head was im- 
mobilized and precautions were taken to 
avoid inadvertent motion of the imaging 
table. 


Digital Image Processing 


Two composite images were created by 
summing five sequential data frames from 
early (thallium) and late (technetium) in 
the data acquisition. The images repre- 
sented the combined parathyroid and thy- 
roid activity and the isolated thyroid activ- 
ity, respectively. A region of interest (ROI) 
corresponding to the outline of the thyroid 
was identified on the technetium Te 99m 
composite. Compensation for patient mo- 
tion was accomplished by shifting the en- 
tire thallium Tl 201 composite, pixel by 
pixel, so that the thyroid ROIs were super- 
imposed on both composite images. A scal- 
ing constant (K) was derived, as described 
by Maxon and Elgazzar'*: 


Total Counts in ROI on “Tl 
Composite Image 


Total Counts in ROI on "Te 
Composite Image 
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Each pixel in the technetium Tc 99m com- 
posite was multiplied by K and was then 
subtracted from the aligned thallium T1 201 
composite, to obtain the net parathyroid 
activity: 


K(?"Tc) — (*'T1) = TTSS Parathyroid 
Image 


The digital subtraction TTSS image was 
used in conjunction with analogue camera 
images to localize hyperfunctioning par- 
athyroid tissue. 


Image Interpretation 


Positive lesions were reported when fo- 
cal, intense uptake was noted on the sub- 
traction images (Fig 1). Scans without such 
activity were interpreted as normal (Fig 2). 
Diffuse or moderate-intensity uptake was 
interpreted as background activity within 
the blood vessels, esophagus, neck muscles, 


or submandibular glands, or as a subtrac- 
tion motion artifact. 


RESULTS 


Fourteen parathyroid glands were 
resected from the eight patients who 
underwent surgery, as summarized in 
Table 1. There were 6 parathyroid ad- 
enomas, 4 hyperplastic parathyroid 
glands, and 4 normal glands. Five of 
the adenomas were solitary lesions. 
One patient who had recurrent pri- 
mary hyperparathyroidism was found 
to have a coexistent adenoma and hy- 
perplastie gland. Additional surgical 
specimens from these patients con- 
sisted of thymic remnants, normal 
thyroid tissue, lymph nodes, and ade- 
nomatous thyroid nodules. 

The parathyroid adenomas weighed 





Fig 1.— Thallium TI 201 chloride-technetium Tc 99m pertechnetate subtraction scintigraphy, par- 
athyroid adenoma. The thallium TI 201 image (left) and the technetium Tc 99m image (center) fail 
to demonstrate any abnormality. Right, Computer subtraction image clearly demonstrates a left- 


sided inferior parathyroid adenoma. 








Fig 2.— Thallium TI 201 chloride-technetium Tc 99m pertechnetate subtraction scintigraphy, nor- 
mal scan. The thallium TI 201 image (left) and the technetium Tc 99m image (center) demonstrate 
normal thyroid activity. Computer subtraction image (right) shows diffuse activity within the soft 
tissues at the base of the neck. No focal activity was identified. 
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from 0.8 to 10.0 g (mean, 2.8 g), with a 
sensitivity of 100% (6/6). Hyperplastic 
glands ranged in size from 0.3 to 2 g 
(mean, 0.8 g), for which there was a 
sensitivity of 75% (3/4). No normal 
glands were identified as positive le- 
sions on TTSS. 

In the twe patients with recurrent 
disease, as well as those previously 
treated with radiation, all lesions dis- 
covered at surgery were detected, 
yielding a sensitivity of 100% (5/5). 
The sensitivity was 80% (4/5) for pa- 
tients without prior surgery or radia- 
tion therapy The sensitivity for detec- 
tion of a selitary lesion was 100% 
(6/6). In patients with more than one 
lesion, the sensitivity was 75% (3/4). 
No patient had more than two abnor- 
mal glands. Dne ectepic gland was vi- 
sualized, which was found within the 
carotid sheath at surgery. 

One false-positive result was ob- 
tained, in a patient with a thyroid ad- 
enoma. This patient had been treated 
many years previously with external- 


beam radiation for recurrent tonsilli- 
tis. There was one false-negative re- 
sult for a hyperplastic parathyroid 
gland weighing 0.7 g. Many scans dem- 
onstrated areas of diffuse thallium ac- 
cumulation in the peripheral soft tis- 
sues of the neck, primarily in the ster- 
nocleidomastoid muscles. 

Overall, TTSS had a sensitivity of 
90% (9/10) for all abnormal parathy- 
roid glands. If it is assumed that each 
patient had four parathyroid glands 
before surgery, and that the patients 
with recurrent disease had two glands 
each, in accordance with their surgical 
history, then the overall specificity 
was 95% (20/21). 


COMMENT 


The differential uptake of thallium 
Tl 201 and technetium Te 99m within 
thyroid and parathyroid tissues is the 
basis for this examination. Thallium 
functions as a potassium analogue, be- 
ing actively transported into the cell 
via the sodium-potassium-adenosine 


Table 1.—Summary of Scintigraphic-Pathologic Correlation 


No. (%) of 
Patients 
6 (75) 

3 (38) 

6 (75) 

2 (25) 

6 (75) 

2 (25) 

2 (25) 

8 (100) 


Adenoma _ 


Hyperplasia 


Solitary lesion 
Two lesions 


Previous surgery 
Previous radiation therapy 
All patients 


No. of Lesions 
Detected 





Total No. of 


Lesions Sensitivity 


Fig 3.—Thallium TI 201 chloride-technetium Tc 99m pertechnetate subtraction scintigraphy, 
Sensitivity. Initia’ inspection of thallium TI 201 (left) and technetium Tc 99m (center) images sug- 
gested a solitary left-sided superior parathyroid adenoma. Computer subtraction image (right) 
demonstrates assecond lesion, inferior to the first. Both lesions were found histologically to be hy- 


perplastic glancs. 
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triphosphate pump. The thallium con- 
centration is proportional to the rate 
of tissue metabolism, and the highest 
activity is noted within endocrine 
glands. Technetium Tc 99m pertechne- 
tate is trapped within functional thy- 
roid tissue, as is iodide; however, little 
pertechnetate concentrates within 
parathyroid tissue. By subtraction of 
this relatively specific thyroid activity 
from the regional thallium distribu- 
tion, a “parathyroid” image is ob- 
tained. 

The overall sensitivity of 90% in this 
study compares favorably with values 
reported in other TTSS series (68% to 
92% ).?'°"’ The specifieity was enhanced 
by strict adherence to the described 
protocol, which aided in differentiat- 
ing true-positive lesions from the in- 
homogeneous pattern of thallium up- 
take seen normally. This inhomogene- 
ity is caused primarily by uptake in 
skeletal muscles and may lead to pit- 
falls in interpretation. However, the 
typical appearance of skeletal muscle 
uptake as regions of diffuse, moder- 
ately intense uptake lateral and supe- 
rior to the thyroid contrasts with that 
of abnormal parathyroid glands, 
which are visible as well-defined foci of 
intense uptake on subtraction images. 

The sensitivity of TTSS was related 
to the pathologic grade of the lesion, 
the 75% sensitivity for hyperplastic 
glands being less than that for ade- 
nomas (100%). Hyperplastie glands 
may have relatively less thallium up- 
take, as compared with adenomas, pos- 
sibly because of a decreased metabolic 
rate. The sensitivity appears to be re- 
lated to the size and weight of the 
glands.'*3"5 In our series, normal 
glands were not identified on TTSS. 
The minimum weight of the positive 
lesions that we detected was 0.3 g. 
Identification of smaller lesions is lim- 
ited, in part, by the high normal back- 
ground activity of thallium Tl 201. 

The subtraction technique greatly 
improved the sensitivity over that ob- 
tained with subjective interpretation 
alone (Fig 3). Of the nine positive 
lesions detected by seintigraphy, only 
two were obvious on analogue camera 
images. The use of computer-gener- 
ated subtraction images resulted in 
the accurate localization of seven ad- 
ditional abnormal glands. 
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Fig 4.—Thallium TI 201 chloride-technetium 
Tc 99m pertechnetate subtraction scintigra- 
phy, subtraction artifact. Left, Image corrected 
for patient motion demonstrates no lesion. 
Thallium activity is noted within the right sub- 
clavian vein. Right, Uncorrected image dem- 
onstrates linear activity (arrows) along the left 
border of both thyroid lobes due to patient mo- 
tion. 


If patient motion is not detected, it 
may contribute significant artifacts to 
the subtraction image. Such subtrac- 
tion motion artifacts are characteris- 
tically represented by linear uptake 
along the border of the thyroid lobes 
(Fig 4). This usually should not be con- 
fused with the focal intense uptake of 
a real lesion; however, small lesions 
could potentially be masked, thus re- 
ducing the sensitivity. Subtle motion 
effects may have contributed to the 
decreased sensitivities (68% to 76%) 
reported by some investigators.” To 
minimize motion artifacts, we recently 
amended our protocol by placing co- 
balt 57 markers at the midpoint of the 
sternocleidomastoid muscles, for the 
duration of the study, similar to the 
method described by Conte et al.'° The 
markers are aligned on the technetium 
Tc 99m and thallium Tl 201 composite 
images before subtraction, resulting in 
more accurate subtraction images. 

Patients with prior radiation treat- 
ment to the neck have a higher inci- 
dence of nodular thyroid lesions than 
does the general population.” Al- 
though such lesions may reduce the 
specificity of TTSS, in our study the 
sensitivity (100% ) was not affected in 
patients with previously irradiated 
necks. One such patient in our series 
was found to have coexisting thyroid 
and parathyroid adenomas (Fig 5). 

Persistent or recurrent hyperpara- 
thyroidism has been reported in 2.7% 
to 25% of patients who have undergone 
subtotal parathyroidectomy.” Where- 
as many such cases have been attrib- 





Fig 5.— Thallium TI 201 chloride-technetium Tc 99m pertechnetate subtraction scintigraphy, 
false-positive. Left, Thallium T! 201 image. Center, Technetium Tc 99m image. Right, Computer 
subtraction image demonstrates a right-sided inferior parathyroid adenoma. Intense activity me- 
dial to the right thyroid lobe proved to be a thyroid adenoma. 


uted to recurrent hyperplasia (37% ), 
up to 55% may represent adenomas 
missed onoriginalexploration.” Ectop- 
ic parathyroid glands, responsible for 
25% of cases of persistent or recurrent 
disease, have a wide range of possible 
locations, ranging from the subman- 
dibular region to the pericardium. 
Accurate preoperative localization of 
ectopic glands may enable more pre- 
cise operative management.” 

Thyroid adenomas have been re- 
ported to cause false-positive findings 
on TTSS,'*!°'’ as was evident in our 
series. Other tissues in which focal 
differential uptake of thallium and 
technetium may occur include multi- 
nodular goiter, thyroid carcinoma, and 
lymphadenopathy secondary to meta- 
static carcinoma or sarcoidosis.'*'?**” 
Unrecognized computer-generated 
subtraction artifacts could also cause 
errors in interpretation. Recent intra- 
vascular administration of iodinated 
contrast agents can block thyroidal 
uptake of technetium Tc 99m and pre- 
vent acquisition of diagnostic infor- 
mation.'’ Thus, examinations in which 
an iodinated contrast medium is used 
should not be performed for 4 to 6 
weeks before TTSS. 

False-negative results occur prima- 
rily in patients who have abnormal 
glands weighing less than 0.3 g." In our 
series, we were unable to detect one 
hyperplastic gland that weighed 0.7 g. 
Basarab et al’ reported a false-nega- 
tive finding from an adenoma weighing 
5g. Such a false-negative result may be 
due to paradoxical uptake of pertech- 
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netate within certain parathyroid 
adenomas.” Thallium uptake in par- 
athyroid glands is rapid, and early 
washout of thallium Tl 201 activity 
may occur in certain adenomas.”’ For 
this reason, we obtain our composite 
thallium image immediately following 
injection of the isotope. 

The results obtained with TTSS rep- 
resent an improvement in sensitivity 
over the 27% to 66% sensitivity ob- 
tained with outdated selenomethion- 
ine techniques.” Image resolution and 
patient dosimetry are also improved 
because of the lower photon energies 
and shorter biologic half-lives of thal- 
lium Tl 201 and technetium Tc 99m, as 
compared with selenomethionine Se 
75. 

We compared our results, as well as 
those of other investigators, which 
were obtained with dual-isotope par- 
athyroid scintigraphy, with results ob- 
tained with other imaging modalities 
(Table 2). Selective arteriography and 
venous sampling are technically diffi- 
cult and have a sensitivity that may 
range from 45% te 60% .*”° In addition, 
because of the risk of irreversible in- 
jury to the cervical spinal cord, injec- 
tions of contrast medium into the in- 
ferior thyroidal artery are generally 
avoided. 

Ultrasound has been reported to 
have a sensitivity of 65% to 71%, if 
scanning is performed with 10-MHz 
transducers.*'’ The sensitivity is sig- 
nificantly lower with 7.5- and 5-MHz 
instruments, which are more common 
in general use.*!* Ultrasonography is a 
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useful adjunct to scintigraphy, partic- 
ularly in patients who have coexisting 
thyroid disease or who had prior neck 
surgery. In both of our patients with 
recurrent disease, sonography con- 
firmed the retrothyroidal location of 
lesions discovered on TTSS, suggesting 
a parathyroid lesion. 

Both CT and MRI may be useful in 
evaluating patients with hyperpar- 


Repeat Parathyroid 
Laboratory Studies 


athyroidism, particularly those with 
suspected mediastinal glands; CT has 
been reported to have a sensitivity of 
76% to 81% in the detection of abnor- 
mal parathyroid glands.*** However, 
sensitivity declines substantially for 
the detection of lesions weighing less 
than 0.5 g. The improvements in soft- 
tissue contrast enabled by MRI have 
resulted in improved sensitivities of 


Intrathyroidal 
Lesion 


Evaluate for 
Thyroid Disease 


84% to 89%.'* Currently available 
slice thicknesses limit the resolution of 
MRI and may prevent the identifica- 
tion of small hyperplastic glands de- 
tected by TTSS. In addition, there are 
potential pitfalls in the interpretation 
of CT or MRI studies related to coex- 
isting nodular thyroid disease or nor- 
mal anatomic variants, as tissue spec- 
ificity is inferior to TTSS.'*?8 


oexisting 
Thyroid Disease 


No Coexisting 
Thyroid Disease 


Retrothyroidal 


esion 





Fig 6.—\Imaging algorithm for primary hyperparathyroidism. TTSS indicates thallium TI 201 chloride-technetium Te 99m 
pertechnetate subtraction scintigraphy; CT, computed tomography; and MRI, magnetic resonance imaging. 


Table 2.—Relative Sensitivities (%) for Various Imaging Modalities * 


Source Modalities 


Hyperplastic 
Glands 


All Patients Adenomas 


Mediastinal 
Glands 


Prior 
Surgery 


Present Study N 1 100 
Basarab et al’® N 
Biller et al®° N 


M 90 
M 92 
M 92 


lodine 123-thallium 
TI 201 


Gooding et al!’ NM 
US, 10 MHz 
Auffermann et al'® NM 
US, 5-10 MHz 
. MRI, 0.35-1.5 T 
Peck et al? NM 
MRI 


Picard et al' 
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CT 
Stark et al? CT 
US, 10 MHz 
Venous sampling 
Brennan et al*? 
Venous sampling 


Selective arteriography 


65 61 


52 


* NM indicates nuclear medicine with technetium Tc 99m and thallium TI 201; US, ultrasound; MRI, magnetic resonance imaging; and CT, computed tomography. 
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Use of TTSS is sensitive in detecting 
hyperplastic parathyroid glands or 
parathyroid adenomas. Diagnostic ac- 
curacy is high in patients with multi- 
ple abnormal or ectopically located 
glands, and in those who had previous 
neck irradiation or surgery. These re- 
sults compare favorably with those 
obtained with any other imaging mo- 
dality. Currently, detection is limited 
to lesions weighing more than 0.3 g; 
however, further refinements may 
lower this threshold. Preoperative 
localization of abnormal parathyroid 
glands in patients with primary hy- 
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perparathyroidism should increase 
the surgical cure rate and decrease 
morbidity. Surgical exploration may 
also be more precisely directed, par- 
ticularly in patients with recurrent 
disease.” 

An effective imaging strategy in pa- 
tients with primary hyperparathy- 
roidism should include TTSS as the 
initial study (Fig 6). The modality is 
noninvasive, highly sensitive, and 
based on the intrinsic physiologic dif- 
ference between parathyroid and non- 
parathyroid tissue. Although TTSS re- 
quires sophisticated computer pro- 
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Alternatives to Packing 


in Septorhinoplasty 


David Reiter, MD, DMD; Eugene Alford, MD; Zaven Jabourian, MD 


è Nasal packing is considered routine 
by most physicians and patients at the 
completion of nasal and septal surgery. 
Yet the rationale for this maneuver is not 
clearly defined by reported investigation 
or logical analysis. We discuss 75 consec- 
utive nasal surgical procedures completed 
without packing. There were two postop- 
erative episodes of bleeding, both from 
pyriform aperture incisions for lateral os- 
teotomy and both managed in the recov- 
ery room with an absorbable gelatin 
sponge. Technical refinements such as 
scrupulous preoperative history taking, 
through-and-through suturing of the entire 
septal flaps, smali-caliber osteotomy, me- 
ticulous closure of all intranasal incisions, 
and proper application of a conforming 
dressing are essential for hemostasis. We 
offer specific procedural guidance to 
minimize the risk of postoperative nasal 
bleeding. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115: 1203-1205) 


asal packing has been included in 
most rhinoplasty techniques for 
many years. Few authors have pro- 
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vided an in-depth analysis or discus- 
sion of this step of the procedure, other 
than to mention the type and duration 
of packing. Authors such as Donald! or 
Kamer and Parkes? have discussed 
their indications for, and use of, nasal 
packing, but it was Stucker and Ansel? 
who established a clear set of indica- 
tions for postrhinoplasty intranasal 
packing. 

Nasal packing is not an innocuous 
procedure. It has been demonstrated to 
involve complications such as cardio- 
vascular changes, continued bleeding, 
injury to the nose itself, hypoxia, for- 
eign body reaction, and infection.*!” 
We believe that in certain cases post- 
rhinoplasty nasal packing is appropri- 
ate, but this is much the exception, not 
the rule. We will attempt to demon- 
strate alternatives to intranasal pack- 
ing in rhinoplasty through an analysis 
of our technique and outcome in 75 
consecutive surgical procedures. 


PATIENTS AND METHODS 


Seventy-five consecutive patients under- 
going rhinoplasty, septorhinoplasty, or sep- 
toplasty were included in the study. All 
procedures were performed by the senior 
author (D.R.), with resident assistance, and 
no patient received intranasal packing in 
the operating room. 

In this study there were 31 rhinoplasties, 
36 septorhinoplasties, and 8 septoplasties. 
The patients’ ages ranged from 16 to 71 
years, with a female-male ratio of approx- 
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imately 2:1. All patients underwent preop- 
erative screening, which included a com- 
prehensive history and physical examina- 
tion, a complete blood cell profile with 
differential and platelet count, prothrom- 
bin time, partial thromboplastin time, and 
urinalysis. 

All patients were instructed not to take 
aspirin or nonsteroidal anti-inflammatory 
agents for 2 weeks before surgery. All 
patients were questioned the day of surgery 
to be certain this requirement was met. All 
patients had their surgery performed in an 
outpatient surgery center using local anes- 
thesia consisting of 2% lidocaine with 
1:100000 U of epinephrine. The local anes- 
thesia was supplemented with intravenous 
sedation. A certified registered nurse anes- 
thetist or anesthesiologist was present 
throughout the proeedure for monitoring 
and sedative management. All patients 
were discharged to home the same day. 
Each was to take oral antibiotics for 7 days 
and codeine or oxycodone for pain control. 
All patients were seen in the office for fol- 
low-up at 5 days (for dressing removal) and 
at 2 weeks, 1 month, and 6 months. 


RESULTS 


No patient had frank active bleeding 
at the completion of the procedure. 
Two patients developed slow but per- 
sistent bleeding from the nose while in 
the recovery room within 2 hours of 
surgery. Both were noted to have 
bleeding from the pyriform region at 
the site of lateral osteotomies. In nei- 
ther patient was the mucosa at this 
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Fig 1.—‘'Whipstitch’’ or “quilting” of septal 
mucosal flaps to give tissue apposition and 
coaptation. This reduces edema, risk of septal 
hematoma, and bleeding, without placement of 
intranasal packing. 


site sutured before the patient left the 
operating room. Each patient was suc- 
cessfully treated with placement of 
small gelatin sponges at the bleeding 
site while in the recovery room. These 
patients were observed and sent home 
the same day, with no further compli- 
cations or morbidity as a result of their 
surgery. One year of follow-up in all 
patients revealed no increased inci- 
dence of patient dissatisfaction, func- 
tional disorders, or aesthetic prob- 
lems. Our method has been found to 
have a subjective outcome at least 
equal to or better than that of patients 
who underwent placement of post- 
rhinoplasty packing. 


COMMENT 


The most common reasons cited for 
postrhinoplasty nasal packing are 
bleeding, internal support, increased 
tissue apposition, decreased edema, 
and closure of dead space. Each of 
these indications for nasal packing can 
easily be managed in ways that are 
much less uncomfortable to the pa- 
tient, with equally pleasing results. 

The prevention of postrhinoplasty 
bleeding begins with the history and 
physical examination of the patient. 
Questions regarding previous bleeding 
problems (surgical or otherwise), easy 
bruisability, or family history of 
bleeding disorders should be asked. 
The patients should also be asked 
about the use of both prescription and 
nonprescription drugs that promote 
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Fig 2.—lllustration of the site of pyriform stab 
incision and suture closure to decrease risk of 
postrhinoplasty epistaxis secondary to osteot- 
omy-induced soft-tissue trauma. 


bleeding, such as aspirin, nonsteroidal 
anti-inflammatory agents, or antihis- 
tamines. They should be advised not to 
take any medications not specifically 
prescribed for them by their doctor for 
2 weeks before and after surgery. Also, 
history of alcohol intake, liver disease, 
or recent illnesses may lead one to 
suspect or anticipate bleeding difficul- 
ties. Subtle signs of coagulopathy or 
systemic disease, such as bruises, pete- 
chiae, hepatosplenomegaly, or scleral 
icterus, should be looked for during the 
physical examination.!! 

Laboratory tests to determine pro- 
thrombin time, partial thromboplas- 
tin time, platelet count, and bleeding 
time are not considered essential in 
view of a negative history but may 
prove to be revealing in some patients. 
Most physicians consider a complete 
blood cell count the minimal labora- 
tory evaluation. If the findings of the 
history, physical examination, and 
laboratory studies are all normal, post- 
rhinoplasty epistaxis can still be ex- 
pected in 2% to 5% of patients.: We 
find that analysis of the specific loca- 
tion and site of the bleeding is essen- 
tial for proper management and con- 
trol. The most common sites of post- 
rhinoplasty epistaxis seem to be 
mucosal incisions, osteotomy sites, un- 
intentional wounds, turbinates, and 
the septum. 

Points of surgical technique related 
to these anatomical sites are essential 
to prevention of bleeding. All septal 
incisions should be clean and sharp, 
with no ragged, torn, or loose edges. 
Hemitransfixation incisions should 
curve back along the floor of the nose 
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Fig 3.—Artist’s drawing of junction tunnels, 
which are elevated prior to medial osteotomies. 
This technique reduces the number and length 
of mucosal incisions, while still allowing ade- 
quate exposure and reduction of bleeding. ULC 
indicates upper lateral cartilage; S, septum. 


to allow easy elevation of the muco- 
perichondrial flap without tearing or 
fenestration. Elevation should be large 
enough to allow adequate exposure 
and no more. 

Reapproximation of septal flaps 
should be accomplished using 4-0 plain 
gut suture (Ethicon 1824) on a septal 
needle (SC-1) (Fig 1). Multiple random 
throws, knotted or tied at the ends, 
give excellent tissue coaptation, close 
dead space, prevent the accumulation 
of blood or formation of septal he- 
matomas, and encourage hemostasis.’ 
Meticulous closure of all other intra- 
nasal incisions should be accomplished 
where feasible. Again, we use 5-0 chro- 
mic gut suture (Ethicon 793) but on a 
micropoint cutting needle (G-3) (Fig 
2). We recommend junction tunnels to 
preserve the mucosa lining and the at- 
tachment of upper lateral cartilage to 
the septum (Fig 3). 

After adequate completion of the 
above techniques, we have found our 
incidence of bleeding to be minimal. No 
frank bleeding has been noted; but 
oozing, such as to stain a drip pad, is 
normal and can be expected. Our tech- 
nique for patients who have bleeding, 
eg, the two patients whose pyriform 
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openings were not cut sharply with a 
scalpel or sewn shut, is to place in the 
nose pledgets of absorbable gelatin 
sponge packing. These cellulose 
sponges expand as hemog obin is ab- 
sorbed and conform to the space in 
which they are placed. In addition, 
when properly applied to the exact an- 
atomical bleeding site, they can exert 
gentle pressure to the wound and pro- 
vide a favorable substrate on which 
coagulation and clot formation can 
occur.'* In neither of these two cases of 
postrhinoplasty epistaxis was the 
complete nasal cavity obstructed. This 
offered the patients a mare comfort- 
able postoperative course. Since these 
packs are absorbable, tħìey quickly 
soften and degrade to allow for simple 
removal with nasal suction. These 
packs cause minimal trauma to the 
nasal mucosa; therefore, there is no 
bleeding at the time of removal." 
Surgical techniques worth noting 
related to osteotomies include the use 
of the narrowest and sharpest instru- 
ments available. We recommend the 
use of unguarded osteotomes. These 
instruments do require & greater at- 
tention to anatomical location to pre- 
vent unwanted skin or macosal fenes- 
trations, but have the edvantage of 
providing the best measure of control. 
We also advocate the use of a scalpel 
with a No. 15 blade to sharply incise 
the mucosa down to bene prior to 
placement of the osteotome. This gives 
a clean sharp-edged incision that is 
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less likely to bleed and easier to suture. 
Both techniques help to minimize 
trauma to the surrounding soft tis- 
sues. 

Some authors advocate the use of 
nasal packing to provide internal sup- 
port and splinting of bony fragments 
and osteotomies. Only under the rarest 
occasions, such as the occurrence of 
multiple eggshell fractures of the na- 
sal bones or cases requiring two or 
more lateral osteotomies, should in- 
stability of the nasal bones require in- 
ternal support.** Careful attention to 
such details as using narrow, sharp, 
unguarded osteotomes with minimal 
disruption of the periosteum and soft 
tissue, placing osteotomies in such a 
way as to create an inferior bony 
structure for lower support, and leav- 
ing the attachment of the upper lateral 
cartilages to the nasal bones intact 
should give adequate height and sup- 
port to the nose. 

Tissue apposition and closure of 
dead space should be accomplished by 
suture closure of incisions and flaps. 
The use of nasal packing to decrease 
edema of the tissues has never been 
proven to be effective. Intranasal pack- 
ing should never be relied on for stabi- 
lization of fractures.*° 

External dressings do play an im- 
portant role in rhinoplasty. A stable, 
conforming, adherent dressing can, in 
theory, act to decrease postoperative 
edema and swelling, as well as aid in 
tissue coaptation. External dressings 
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do little to stabilize fractures, but they 
do offer the benefits of providing some 
protection to the nasal soft tissues and, 
most importantly, of reminding the 
patient to protect the nose during the 
early postoperative period. 

The method we advocate for apply- 
ing the external dressing is fairly stan- 
dard. A sterile paper tape tip sling and 
layered dressing are applied over ben- 
zoin with even pressure. The outer 
layer of the dressing is composed of 
four layers of plaster of Paris trimmed 
to fit the individual contour of the nose. 
The plaster is applied and even tension 
is accomplished with the use of a gauze 
pad and finger pressure. 

In summary, the success of our 
method of rhinoplasty without pack- 
ing is achieved through meticulous at- 
tention to detail such that all mucosal 
incisions are closed and adjacent soft- 
tissue injury is minimized. These 
methods have been used in 75 consec- 
utive rhinoplasties or septorhinoplas- 
ties over the last 3 years, with only two 
cases requiring the use of absorbable 
packing. No patients required general 
anesthesia for their procedure, so we 
cannot comment on any effect this 
might have on outcome and results. 
There has been no significant postop- 
erative morbidity. We conclude that 
intranasal packing of rhinoplasty pa- 
tients should not be a routine step in 
the procedure, with packing reserved 
for use only in rare specific instances. 
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Advances in Nasal Tip Surgery 


The Lateral Crural Steal 


Russell W. H. Kridel, MD; Raymond J. Konior, MD; Kevin A. Shumrick, MD; William K. Wright, MD 


è increasing nasal tip projection, rota- 
tion, and definition have classically been 
attempted through a variety of lobular car- 
tilage incising or excising techniques. Re- 
sultant long-term complications, including 
bossing, alar notching, pinched tips, and 
alar collapse, have occasionally resulted 
from the use of these techniques. The ma- 
jority of these complications have arisen 
secondary to a loss of structural support 
following the interruption of the lower lat- 
eral cartilages. This article describes the 
‘‘lateral crural steal,” a method of increas- 
ing nasal tip projection and nasal tip rota- 
tion while preserving the integrity of the 
lobular cartilage complex. The procedure 
uses the external rhinoplasty approach for 
exposure. By elevating both the dorsal and 
the vestibular skin from the domes of the 
lobular cartilages, the lateral crura may be 
advanced onto the medial crura to further 
project the nasal tip and to reorient the tip 
upward. This technique along with its phi- 
losophy and long-term follow-up results 
are presented. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1206-1212) 


hinoplasty is regarded as one of 

the most difficult procedures per- 
formed by the facial plastic surgeon, 
with the nasal tip representing the 
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most challenging aspect of the opera- 
tion. Accurate, lasting, and reproduc- 
ible esthetic nasal tip modifications 
may prove difficult for even the expe- 
rienced surgeon. Tip alterations fre- 
quently desired include increased pro- 
jection, enhanced rotation, and a nar- 
rower, more refined lobule. 

The nasal tip represents the most 
anterior projecting point of the nose 
and is formed by the junctional region 
of the medial and lateral crura. A nat- 
ural, smooth angulation at this conflu- 
ence, in conjunction with a slight ex- 
ternal convexity of the adjacent lateral 
crura, culminates in a pleasant, well- 
defined lobule. A flat, nondistinct an- 
gle, on the other hand, results in a bul- 
bous or amorphous, and often under- 
projected nasal tip. 

Projection refers to the posterior to 
anterior distance that the tip extends 
from the facial plane at the alar crease. 
Nasal tip rotation is defined as move- 
ment of the tip along a circular arc 
consisting of a radius centered at the 


nasolabial angle that extends to the tip 
defining point. A change in rotation 
reflects either an upward or downward 
repositioning of the tip, manifesting 
itself by a corresponding change in the 
nasal length and the inclination of the 
columella. 

The tripod concept! gives insight 
into the mechanics and dynamics of 
nasal tip modification. Here the two 
lateral crura and the conjoined medial 
crura each correspond to one leg of a 
tripod, the tripod representing the an- 
atomic framework of the nasal tip. One 
can readily appreciate the changes 
that follow lengthening or shortening 
of the medial or lateral crura using 
this approach. Upward rotation ensues 
with maneuvers designed to shorten 
the lateral crura, to support the medial 
crura, or to limit the use of transfixion 
incisions (that predispose to retrodis- 
placement of the medial crura).? En- 
hanced projection follows methods 
that augment the conjoined medial 
crural component of the tripod. 


Fig 1.—Schematic diagram of the operative sequence. Left, Preoperative base view of flattened 
and poorly projected alar cartilages. The medial crura (striped) are short. Center, The vestibular 
skin has been elevated. The lateral crura steal is performed by advancing the lateral crura adja- 
cent to the dome (stippled area) medially. A transdomal mattress suture secures the lobular com- 
plex. Right, This maneuver converts the peridomal lateral crura, along with the remaining flattened 
medial domes (solid area), into longer medial crura. Enhanced nasal tip projection, rotation, and 
refinement, along with the creation of a more esthetic triangular base, results. 
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Figs 2.—Operative sequence of the lateral 
crural steal. Top left, Preoperative profile view 
demonstrating inadequate projection and rota- 
tion of the nasal tip. Top center, The alar car- 
tilage complex is first exposed through an ex- 
ternal rhinoplasty approach. The vestibular 
skin has been elevated from the undersurface 
of the right dome region. Top right, After 
advancing the left lateral crus medially, a 
transdomal mattress suture secures the re- 
structured dome. The left dome clearly projects 
above the right as seen from the base view. 
Bottom left, Significant rotation and projection 
of the left dome as contrasted to the right dome 
are evident on profile examination. Bottom 
right, Immediate postoperative profile changes 
showing nasal tip rotation and projection. 


There are four primary support 
mechanisms operating on the nasal 
tip: (1) the ligamentous sling over the 
anterior septal angle that connects the 
interdoma! region of the lower lateral 
cartilages, (2) the fibrous and cartilag- 
inous attachments between the inter- 
locking upper and lower lateral carti- 
lages, (3) the ligamentous attachments 
between the feet of the medial crura 
and the posterior caudal septum, and 
(4) the intrinsic strength of the lower 
lateral cartilages (along with the as- 
sociated supportive sesamoid complex 
adjacent to the pyriform aperture).’ 
These supportive elements of the nasal 
tip are commonly interrupted during 
the course of a routine rhinoplasty by 
maneuvers such as complete transfix- 
ion incisions, intercartilaginous inci- 
sions, reduction of the septal angle, 
and incising or excising cuts into the 
lower lateral crura. 

Unless measures are instituted to 
reestablish the loss of structural in- 
tegrity following these maneuvers, 
long-term nasal tip support and pro- 
jection may become compromised, fre- 
quently leading to the untoward se- 
quela of tip drop and supratip fullness. 
In an effort to anticipate and effica- 
ciously compensate for these adverse 


Fig 3.—Schematic diagram demonstrating a profile view of the nasal tip alterations following the 
lateral crural steal. The stippled area represents a conservative cephalic trim for lobular refine- 
ment. 


changes, a general philosophy of 
overreducing the nasal dorsum be- 
comes necessary to maintain a proper 
nasal tip-dorsal nasal profile relation- 
ship. An aggressive dorsal reduction 
permits the nasal tip to maintain har- 
mony with the dorsal profile line as the 
tip projection diminishes with time; 
however, the overall nasal-facial bal- 
ance may exhibit disproportion sec- 
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ondary to having created an overall 
small nasal unit. 

By effectively augmenting and sup- 
porting the medial crura, a true in- 
crease in nasal tip projection occurs. 
With predictable lasting tip support 
and projection, the need for overreduc- 
tion of the nasal dorsum is eliminated. 
Medial crural struts, premaxillary 
plumping grafts, and tip grafts placed 
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Fig 4.—Top left, center left, and bottom left, 
Preoperative. Non-Caucasian nose demon- 
Strating a flattened dome, poor nasal tip rota- 
tion and projection, and a relatively wide nasal 
base. Top right, center right, and bottom right, 
Eight months postoperative. Enhanced nasal 
tip projection, rotation, and refinement have 
been achieved. Note the nasal base narrowing 
accomplished without the use of any alar base 


reduction procedure. 


through an open or closed approach 
typify common techniques used for 
projecting the nasal tip via augmenta- 
tion of the medial crural leg of the tri- 
pod. 

We have used a technique for over 8 
years in more than 50 select patients 
demonstrating the constellation of in- 
adequate nasal tip projection, under- 
rotation, and poor lobular definition. 
This technique, the lateral crural steal 
(LCS), has reliably enhanced nasal tip 
rotation and projection, and proven it- 
self valuable for refining wide, bul- 
bous, and amorphous nasal tips.‘ In 
addition, the procedure can be modi- 
fied to enhance tip projection without 
altering tip rotation. Besides creating 
a natural appearing higher dome, this 
technique converts a flattened, trape- 
zoidal nasal base into a more projected 
and esthetically pleasing triangular 
shape. The LCS creates a stable foun- 
dation in the lower third of the nose, 
eliminating the need for compensatory 
overreduction of the nasal dorsum. As 
with any other technique, only specific 
deformities are amenable to correction 
with this method and each case must 
be individualized. 


MATERIALS AND METHODS 


Correction of coexisting septal irregular- 
ities usually precedes the actual rhino- 
plasty procedure. The septoplasty incision 
is planned to avoid needless interruption of 
the ligamentous attachments between the 
feet of the medial crura and the caudal sep- 
tum, thus maximizing postoperative tip 
support. A hemitransfixion incision is pre- 
ferred; however, complete transfixion inci- 
sions are used for managing severe caudal 
septal deformities. 

The LCS commences with an external 
rhinoplasty approach to the nasal tip. We 
favor this technique as it allows an accu- 
rate, unobstructed appraisal of the carti- 
laginous framework of the tip, and it per- 
mits precise modification and suture fixa- 
tion of the lower lateral crura. This 
approach also helps to maintain nasal tip 
support by avoiding unnecessary violation 


of the critical support mechanisms respon- 
sible for nasal tip projection. 

Bilateral alar marginal incisions are 
brought into continuity with a carefully 
designed inverted “V” incision over the 
lower columella. Following mobilization 
and elevation of the dorsal nasal skin, 
excess soft tisssue (or sear tissue in revision 
cases) that might contribute to postopera- 
tive supratip fullness is excised. Dorsal ad- 
justments precede tip modifications to re- 
duce the risk of inadvertent disruption of 
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the delicately reconstructed lobular carti- 
lage complex. The dorsum is conservatively 
reduced or augmented to its ideal height as 
determined by careful preoperative evalua- 
tion, and by judging the amount of projec- 
tion the LCS can provide. The dorsum need 
not be overly reduced as postoperative tip 
retrodisplacement is not a concern. 
Excessively wide lateral crura may re- 
quire a conservative cephalic trim to pro- 
mote tip refinement. Maintenance of a 
strong, intact caudal margin (5-mm mini- 
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mum) is mandatory to establish a sturdy 
foundation on which tip support and pro- 
jection will ultimately depend. Careful sep- 


aration of the vestibular skin from the con- 
cavity of the domes follows next. This 
important maneuver partially releases car- 
tilage buckles and eliminates any tethering 
effect that could negatively affect reposi- 
tioning of the lateral crura. It also reduces 
the risk of stitch extrusion by assuring a 
safe buried placement deep to, and not 
through, the vestibular skin. Elevation of 





the vestibular skin begins at the junction of 
the lateral and medial crura, proceeding 
both laterally and medially for approxi- 
mately 5 mm to each side. Any abnormal 
restriction imposed by the vestibular skin 
during advancement of the lateral crura 
may necessitate further mobilization lat- 
erally toward the pyriform aperture. 
Creation of a stable nasal base begins by 
securing the medial crura to each other 
with interrupted 5-0 permanent mattress 
sutures, placed so as to bury the knots be- 
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Fig 5.—Top left, center left, and bottom left, 
Preoperative. Slightly widened nasal tip, lack- 
ing sufficient projection and rotation. Top right, 
center right, and bottom right, 1 year postop- 
erative. The tip has been projected to suit the 
strong male profile. Enhanced rotation and 
definition are noted. 


tween the medial crura. Fixation of the 
medial crural complex proceeds from the 
base of the columella to the tip. If the me- 
dial crura are buckled or if mere suturing 
proves inadequate for assured tip support, 
a medial crural strut fashioned from septal 
cartilage should be employed for additional 
strength. If plumping grafts are needed for 
correcting an overly acute nasolabial angle, 
they should be placed over the premaxilla 
through the base of the columellar incision 
prior to medial crural stabilization or strut 
placement. 

The LCS is accomplished by increasing 
the length of the media! crura at the ex- 
pense of the lateral crura (Fig 1). The lat- 
eral crura are advanced medially in a cur- 
vilinear fashion so as to relocate the tip in 
a superior and anterior direction, thus en- 
hancing projection (Fig 2). Tip rotation also 
occurs as a consequence of shortening the 
lateral crura (Fig 3). This alar cartilage ad- 
vancement is secured separately on the 
right and left by placing a single 5-0 per- 
manent mattress suture through the lat- 
eral crus and the transformed anterior me- 
dial crus, just below the newly established 
dome. Following independent recreation 
and fixation of the right and left domes, ad- 
ditional narrowing and refinement may be 
accomplished with a through-and-through 
mattress suture placed across the entire tip 
complex. Each knot is tightened in a grad- 
uated fashion to achieve the desired degree 
of tip narrowing and definition. When thick 
lobular cartilages prevail and excess ten- 
sion seems prevalent while securing the 
transdomal sutures, the newly defined 
dome can be scored; however, caution 
should be exercised if the overlying skin is 
too thin to camouflage the tip sharpness 
that may follow dome scoring. 

If rotation is not desired, one can mobi- 
lize the entire lateral crus by disarticulat- 
ing its pyriform aperture attachments and 
by freeing the vestibular skin to the free 
lateral margin of the cartilage. This ma- 
neuver removes the tethering effect of the 
lateral fibrous attachments on the lateral 
crura, thus functionally eliminating the 
shortening effect placed on them when they 
are advanced onto the medial crura. The 
lateral crura, therefore, can be repositioned 
further anteriorly so as to provide greater 
nasal tip projection without altering tip ro- 
tation. Because the lateral supportive at- 
tachments are released, a columellar strut 
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Fig 6.—Top left, top center left, bottom center 
left, and bottom left, Preoperative. The white 
man nose exhibiting underprojection and inad- 
equate rotation of the nasal tip. Top right, top 
center right, bottom center right, and bottom 
right, One year postoperative. The nasal tip has 
been adequately repositioned forward and su- 
periorly. By controlling the tension in the trans- 
domal suture, tip refinement is optimized with- 
out creating a pinched look. Note the preser- 
vation of the lobular facet on the oblique view. 
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is usually neeessary to maintain sufficient 
tip support. 

Having completed the nasal tip modifi- 
cations, narrowing of the beny vault pro- 
ceeds if indicated. The nasal skin then is 
redraped and an asssessment of the result- 
ing profile is made. Careful approximation 
of the marginal and columellar incisions 
prevents intranasal webbing and optimizes 
the appearance of the external scar. If indi- 
cated, alar base excisions are performed 
last, or they can be delayed for several 
weeks in marginal cases where the risk of 
overexeision exists. 

A light nonadhering nasal pack (Telfa) is 
used if osteotomies have been performed. If 
concern exists about the adnerence of the 
vestibular skin to the overlying lateral cru- 
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ral cartilages, a modest vestibular packing 
of oxidized regenerated cellulose (Surgicel) 
may be used to press the vestibular skin 
against the cartilage. Meticulous taping is 
needed to maintain proper positioning of 
the reconstructed tip complex. A metal 
splint secures the nose and remains in place 
for 1 week. 
COMMENT 


As with any operation, patient se- 
lection assumes a key role in determin- 
ing the suitability of a given procedure 
and the potential for long-term suc- 
cess. The LCS is a technique that 
results in a combination of changes on 
the lower third of the nose, each being 
interrelated because of the dynamic 
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Fig 7.—Top left, center left, and bottom left, 
Preoperative. Although the tip appears well 
projected, when the anterior septal angle was 
taken down, the tension imparted on the lobu- 
lar cartilages by the prominent dorsal septum 
was released, culminating in inadequate nasal 
tip support and projection. Top right, center 
right, and bottom right, Three and a half years 
postoperative. The nasal tip has maintained 
long-term projection and rotation. Note the ex- 
cess columellar show, which could have been 
corrected with further caudal septal shorten- 
ing. 


restructuring process that takes place. 
The mechanics involved affect the en- 
tire tripod unit resulting in increased 
nasal tip rotation and projection, en- 
hanced nasal tip refinement, and the 
creation of a more triangular nasal 
base. Ideal candidates are those dem- 
onstrating a combination of a flat- 
tened or trapezoidal nasal base, poor 
tip projection, underrotation of the tip, 
and an amorphous, wiđe, or bulbous 
nasal tip (Figs 4 through 6). The non- 
Caucasian nose (black, Oriental, mes- 
tizo) may exhibit these features, along 
with wide-flaring alae and horizon- 
tally positioned, ovoid nostrils. Cauca- 
sian and select revisional cases dem- 
onstrating similar features are like- 
wise good candidates. Because this 
technique is based on lower lateral 
cartilage restructuring, revision cases, 
which often demonstrate only scant 
residual lobular cartilage, usually are 
not suitable candidates. 

The LCS is based on the same prin- 
ciples that made the Goldman’ proce- 
dure and other vertical dome division 
techniques worthwhile in similar case 
situations. The Goldman‘ procedure 
involves complete vertical division of 
the alar cartilage and underlying ves- 
tibular skin at the dome region. Vari- 
ation in the position of the cartilage 
cut allows the surgeon to control the 
degree of tip projection obtained. 
When the incision is made lateral to 
the dome and the medial crura are 
sewn together, a natural chondrocuta- 
neous strut capable of supporting and 
projecting the nasal tip follows. 

Similarly, with the LCS the medial 
crural component of the tripod is 
lengthened at the expense of the lat- 
eral crura by advancing, or in essence 
“stealing” lateral crural cartilage to 
create a longer medial crural leg, and 
thus a more projected nasal tip. How- 
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trapezoidally shaped nasal base. Top right, bottom right, One year postoperative. The columella 
appears lengthened and the lobule is further projected. Alar base resection was not required be- 
cause of the favorable triangular change in the nasal base configuration. 


ever, a key difference resides in the fact 
that this is a more conservative tech- 
nique with the continuity of the vesti- 
bular skin and cartilage at the dome 
being maintained. Rotation inherently 
follows as a consequence of the alter- 
ations executed on the lower lateral 
cartilages; shortening of the lateral 
crura effectively results in lobular ra- 
tation, as predicted by the tripod the- 
ory. The increased projection achieved 
usually proves sufficient to obviate the 
need for supplementary tip grafts. 

A stable, well-projected tip complex 
is insured by the liberal use of buried 
permanent suture fixation between the 
two medial crura and between the sur- 
gically restructured domal segments, 
and by the employment of cartilagi- 
nous struts when needed. This sturdy 
lobular framework predictably main- 
tains projection over time, therefore 
permitting the development of a har- 
monious profile and eliminating the 
need for overreduction of the nasal 
dorsum as a means of compensating 
for postoperative tip drop (Fig 7). 

Enhanced lobular definition results 
from a combination of careful crural 
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cartilage sculpting and precise place- 
ment of permanent transdomal su- 
tures. The open approach provides the 
ability to accurately position each 
stitch and incrementally gauge the de- 
gree of narrowing at the dome; this al- 
lows maximal control over lobular re- 
finement. By avoiding undue incisional 
or excisional interruption of the lower 
lateral cartilages, and preserving a 
strong, intact caudal rim, complica- 
tions such as alar collapse, notching, 
and asymmetry are eliminated. 

The nasal base configuration dem- 
onstrates a more esthetic triangular 
shape as a consequence of creating a 
longer, more projecting medial crural 
segment and reorienting the lateral 
crura inward by sewing the domes to- 
gether. Along with the increase in na- 
sal tip projection, the columella inher- 
ently lengthens, thus reorienting the 
nostrils in a more natural vertical, 
rather than horizontal, position. The 
gain in tip projection generally leads 
to narrowing of the nasal base, thus 
obviating the necessity for alar base 
reduction incisions in many cases (Fig 
8). 
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Other procedures have advocated 
the use of transdomal sutures for the 
purpose of lobular refinement and no 
claim to originality is made by their 
use. The LCS is unique with regard to 
the dynamic changes that take place 
on the alar cartilage complex, and 
their resultant effect on lobular shape 
and position. The double-dome 
procedure’ in particular differs from 
the LCS by not significantly influenc- 
ing nasal tip rotation, and its more 
subtle impact on enhancing nasal tip 
projection. 

There are few drawbacks with this 
technique; however, one must realize 
that the LCS has definite limitations. 
The LCS should be used selectively on 
those patients demonstrating the 
characteristics of poor nasal tip pro- 
jection, underrotation, and inadequate 
lobular definition; however, the proce- 
dure can be modified to avoid increas- 
ing tip rotation. Patients with thin 
skin are not good candidates as trans- 
domal suture techniques may lead to 
excessive pointedness over the recon- 
structed tip. Although others have ob- 
jected to the columellar scar and the 
extra time required with the external 
rhinoplasty approach, in our experi- 
ence these issues have definitely not 
shown any disadvantages over closed 
techniques. With proper design and 
meticulous closure, the external inci- 
sion should be imperceptible (Figs 5, 
bottom right; 6, H; 7, bottom right; and 
8, bottom right). 
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Acoustic Tumor Surgery 


Prognostic Factors in Hearing Conservation 


Clough Shelton, MD; Derald E. Brackmann, MD; 
William F. House, MD; William E. Hitselberger, MD 


@ Preoperative selection criteria for 
hearing conservation surgery in patients 
with acoustic tumors continues to be un- 
resolved. The level of hearing that is worth 
saving is still debatable. However, most 
acoustic tumor surgeons agree that hear- 
ing preservation is less likely the larger the 
tumor. We reviewed the results of 106 
middle fossa acoustic tumor removals with 
attempted hearing preservation. Measur- 
able postoperative hearing remained in 
59% of 97 cases analyzed for postopera- 
tive hearing results. Tumor size, pre- 
operative auditory brain-stem response, 
and preoperative electronystagmography 
were found to be useful in predicting suc- 
cessful postoperative hearing preserva- 
tion. We found no correlation between the 
level of preoperative hearing and our abil- 
ity to preserve measurable postoperative 
hearing. A new classification system is 
proposed for reporting hearing results af- 
ter acoustic tumor surgery. It is based on 
functional hearing results and we believe 
itis simpler than previously proposed sys- 
tems. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1213-1216) 


earing conservation has been an 
admirable goal of acoustic tumor 
surgery for many years. Both the mid- 
dle fossa and retrosigmoid-suboccip- 
ital approaches have been used to 
achieve this objective. However, de- 
spite recent technological advances in 
cochlear nerve monitoring, hearing 
preservation remains elusive in the 
majority of patients. Tumor size or 
level of preoperative hearing precludes 
hearing preservation surgery in most 
patients. 
For 25 years the Otologie Medical 
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Group, Los Angeles, Calif, has used the 
middle fossa approach for attempted 
hearing preservation in acoustic tu- 
mor surgery. This article presents our 
experience and identifies preoperative 
factors pertaining to hearing preser- 
vation outcome. These factors are use- 
ful in identifying candidates for hear- 
ing conservation surgery for acoustic 
tumors. 

A new classification is proposed for 
the reporting of the hearing results 
after acoustic tumor surgery. It is 
simpler than previously proposed sys- 
tems and is based on functional hear- 
ing results. 


PATIENTS, MATERIALS, 
AND METHODS 


From 1961 through 1986, 2157 acoustic 
tumors were removed at the Otologic Med- 
ical Group. Of them, 106 acoustic tumors 
(104 patients) were removed by the middle 
fossa approach. We have reported the sur- 
gical results of this series in a previous 
article.! Eleven patients in this series had 
central neurofibromatosis, and 2 of them 
had bilateral middle fossa acoustic neu- 
roma removal. For these 2 patients, each 
acoustic tumor will be considered sepa- 
rately. 

Of 106 surgeries, 9 were excluded from 
analysis of the hearing results. Eight of 
them had no postoperative audiogram, in- 
cluding two patients who died immediately 
postoperatively; the remaining patient had 
virtually no preoperative hearing. This pa- 
tient had bilateral acoustic neuromas with 
hearing in the studied ear at 95 dB at 500 Hz 
only. The tumor in the opposite ear had 
been removed previously by the translaby- 
rinthine approach. In 1967, an attempt to 
save his minimal residual hearing by mid- 
dle fossa removal of a 2.5-cm acoustic neu- 
roma was unsuccessful. 

The patient’s charts were reviewed ret- 
rospectively. The average preoperative 
speech reception threshold for the 106 ears 
was 25 dB and the average preoperative 
speech discrimination score was 79% (Figs 
1 and 2). We compiled numbers and per- 
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centages of patients according to categories 
of measurable postoperative hearing in 
terms of speech reception threshold and 
speech discrimination score, tumor size, the 
intra-aural latency difference of wave V on 
the auditory brain-stem response (ABR), 
electronystagmographic (ENG) response, 
and the House-Brackmann grade of facial 
nerve result 1 year postoperatively. We 
were interested in the facial nerve grade 
because factors affecting it may also affect 
postoperative hearing. We then compared 
data on postoperative hearing result with 
data on other results. 


RESULTS 


Of 97 ears studied, measurable post- 
operative hearing remained in 59%. 
Table 1 compares the level of preoper- 
ative hearing with the postoperative 
hearing. Hearing preservation is ex- 
pressed as the percentage of patients 
whose postoperative hearing remained 
in the same category as their preoper- 
ative hearing. These categories are 
overlapping and therefore the percent- 
ages of patients do not total 100%. 

A different way to look at hearing 
preservation is the amount of change 
from the preoperative to the postoper- 
ative level. Hearing was preserved to 
within 10 dB of the preoperative 
speech reception threshold (SRT) and 
15% of the preoperative speech dis- 
crimination score in 35% of the ears. 
In 10 ears, hearing improved postop- 
eratively by at least 15-dB SRT and/or 
20% speech discrimination score. 

The rate of hearing preservation 
was much better for small tumors than 
large tumors (Table 2). Excluded were 
four cases with no report of tumor size 
in the medical record. Very small tu- 
mors had a high rate of hearing pres- 
ervation; tumors over 0.5 cm in diam- 
eter had approximately the same mod- 
erate rates. . 

Auditory brain-stem responses were 
tested preoperatively in 45 patients. 
We noted a relationship between the 
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Fig 1.—Distribution of the preoperative speech reception threshold. 
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Fig 2.—Distribution of the preoperative speech discrimination score. 


intra-aural latency difference of wave 
V on the ABR and the rate of measur- 
able hearing preservation. For pa- 
tients with an ABR latency difference 
of 0.4 milliseconds or less, hearing was 
preserved in 78%. For latency differ- 
ence of 0.5 to 2.0 milliseconds, the 
hearing preservation rate dropped to 
58%. With no response on the ABR, 
postoperative measurable hearing re- 
mained in only 50%. 
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Fifty-four patients had a preopera- 
tive ENG. A hypoactive caloric re- 
sponse indicates a superior vestibular 
nerve tumor. Of 25 patients with a hy- 
poactive response, 64% had hearing 
preserved. Of the remainder with a 
normal response, indicating an infe- 
rior vestibular nerve tumor, 45% had 
hearing preserved. This is consistent 
with our finding that 68% of patients 
whose tumors were found intraopera- 
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tively to arise from the superior vesti- 
bular nerve had measurable hearing 
saved, while only 43% of patients 
whose tumors originated from the in- 
ferior vestibular nerve had measur- 
able postoperative hearing. 

Surprisingly, there was no relation- 
ship between the preoperative speech 
reception threshold or preoperative 
speech discrimination seore and the 
rate of measurable postoperative 
hearing preservation. We also did not 
find a relationship between the post- 
operative facial nerve result at 1 year 
and the postoperative hearing result 
(Table 3). 


COMMENT 


The rate of hearing preservation for 
retrosigmoid-suboccipital removal of 
acoustic tumors ranges from 12% to 
50%; for middle fossa removal, it is 
approximately 31% to 50%.”° Our re- 
sult of 59% hearing preservation is 
comparable to these middle fossa se- 
ries and to the retrosigmoid-suboccip- 
ital series. Gardner and Robertson” 
reviewed reported results of 394 tu- 
mors removed by either approach and 
estimated a 33% hearing preservation 
rate for the total group. This figure, 
however, represents several centers 
with diverse preoperative criteria for 
hearing preservation surgery. 

Many authors have noted a relation- 
ship between the size of the tumor and 
the rate of hearing preservation. The 
upper limit of tumor size for hearing 
conservation has generally been cited 
as 1.5 cm in middle fossa series”! and 
1.5 to 2.0 cm in retrosigmoid series.23° 
One would believe intuitively that 
smaller tumors have a higher rate of 
hearing preservation. Our results sup- 
port this assumption. We were sur- 
prised that those tumors more than 1.5 
cm in diameter had a preservation rate 
equal to the average in thisseries. This 
may reflect the small number of large 
tumors in this series. We do not usu- 
ally recommend the middle fossa ap- 
proach for tumors greater than 1.5 cm 
in diameter. 

The relationship between the in- 
creased latency of wave V of the pre- 
operative ABR response and a worse 
hearing preservation rate probably re- 
flects tumor involvement of the 
cochlear nerve. Glasscock and co- 
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Table 1.—Preoperative and Postoperative Hearing Categories in 97 Acoustic Tumor 
Removals * 


No. of Patients 
= Tre. OWDODNdassasSS050 
Postoperative 


Preoperative 


Patients With 
Preoperative Category of 
Hearing Preservation, % 


earing 
Measurable 97 57 59 


SRT =50 and SDS >50% 82 
SRT =30 and SDS >70% 67 
Any SRT and SDS = 80% 69 





43 
31 
40 


* SRT indicates speech reception threshold; SDS, speech discrimination score. 


Table 2.—Preservation of Measurable 
Postoperative Hearing in 93 Ears: 
According to Tumor Size 


Tumor 
OT 
Size, cm 


Measurable Hearing 
Preserved, % 


Table 3.—Hearing Results Compared 
With Postoperative Facial Nerve 
Function 


Patients With 

No. of Measurable 
Patients Hearing 

(n = 92) Preserved, % 


Grade of 
Postoperative 
Facial 
Function” 


*House-Brackmann scale. 


workers’ have also found that increas- 
ing abnormality of the ABR is associ- 
ated with a worse prognosis for hear- 
ing preservation. 

An important criterion for case se- 
lection is an abnormal preoperative 
ENG. The caloric response reflects su- 
perior vestibular nerve function. If the 
calorics are not hypoactive, one is 
highly suspicious of an inferior vestib- 
ular nerve tumor. The frequency of in- 
ferior vestibular nerve tumors has 
been estimated to be as high as 50%.” 
The rate of hearing preservation in in- 
ferior vestibular nerve tumors has 
been lower, probably due to trauma to 
the adjacent cochlear nerve or inter- 
ruption of the cochlear blood supply. 
For this reason, we now obtain an ENG 
on all our preoperative patients and 
use it to determine candicacy for hear- 
ing preservation surgery. 





Table 4.—Proposed Classification of 
Postoperative Hearing Results * 


Definition of Hearing 
a CO clmemee—~«~ 
Class Preoperative Postoperative 


A (good) SRT <30 and SRT <30 and 
SDS >70% SDS >70% 
B (serviceable) SRT <50 and SRT <50 and 
SDS >50% SDS >50% 
C (measur- Any Any 
able) measurable measurable 
hearing hearing 


*Both speech reception threshold (SRT) and 
speech discrimination criteria of a class must be met. 
Results are expressed as postoperative/preopera- 
tive (ie, percent) for each class. SDS indicates 
speech discrimination score. 





Table 5.—Hearing Results for 
Present Series 


Class Hearing Preserved, % 





Is the preoperative hearing level 
(speech reception threshold or speech 
discrimination) related to preserva- 
tion of measurable postoperative hear- 
ing? One might assume that better 
preoperative hearing would be associ- 


ated with less pressure on the cochlear | 


nerve and easier tumor removal. This 
was not our finding. Some have noted 
a higher hearing preservation rate as- 
sociated with preoperative speech dis- 
crimination scores greater than 50%, 
but it was not statistically signifi- 
cant.'* Others did not find preoperative 
speech discrimination helpful in pre- 
dicting hearing preservation outcome.’ 
The level of preoperative hearing is, of 
course, directly related to the postop- 
erative hearing level; hearing rarely 
improves as a consequence of this sur- 
gery. 

Our ability to preserve facial func- 
tion did not seem to parallel the hear- 
ing preservation rate. Postoperative 
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facial function is related to many fac- 
tors, including invasiveness of the tu- 
mor, its size, and its anatomic location. 
One could assume that these same fac- 
tors would influence postoperative 
hearing. The results in Table 3 seem to 
indicate that the reverse is true. How- 
ever, we do not believe that this is a 
valid cause-and-effect relationship; 
rather, we believe that this trend is due 
to the small number of patients in the 
groups with poor facial function. 

The cochlear nerve was preserved in 
89% of the cases, but hearing re- 
mained in only 59% of the total. One 
group reported similar results for sub- 
occipital removal. They preserved the 
cochlear nerve in 84% of their cases 
but hearing remained in only 31%.‘ 
The limiting factor in hearing preser- 
vation is the cochlear blood supply, 
which is often intimately involved by 
tumor. Some advocate intraoperative 
cochlear nerve monitoring; we are cur- 
rently studying this. 

One of the most perplexing aspects 
in the current literature on hearing 
preservation after acoustic neuroma 
surgery is the different definitions of 
postoperative hearing results. There is 
no obvious agreement on what consti- 
tutes useful hearing preoperatively. It 
is ironic to read that hearing levels 
that were once considered for destruc- 
tive procedures to treat vertigo are 
now considered successful preserva- 
tion in the context of postoperative 
hearing from acoustic tumor surgery. 
Are we defining our hearing results in 
terms of technical success rather than 
what is beneficial to the patient? 

Unfortunately, the majority of pa- 
tients with acoustic tumors are not 
candidates for a hearing preservation 
operation, either because of tumor size 
or preoperative hearing level. This se- 
ries of attempted hearing preservation 
represents only 5% of the total num- 
ber of patients with acoustic tumors 
treated at the Otologic Medical Group. 
We continue to use the translabyrin- 
thine approach to remove acoustic tu- 
mors in those patients who are not 
candidates for hearing preservation. 

In potentially bilateral conditions, 
such as Meniere’s disease, the philoso- 
phy of preserving any measurable 
hearing has great merit. The over- 
whelming majority of acoustic tumors, 
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however, are unilateral. Of 2051 acous- 
tic tumors treated at the Otologic Med- 
ical Group by translabyrinthine re- 
moval, only 1 patient has ever gone 
deaf by subsequently developing an 
acoustic neuroma in the opposite ear. 
The vast majority of patients with 
acoustic tumors have a normal oppo- 
site ear. In the rare case of neurofi- 
bromatosis, an attempt to save hear- 
ing is usually futile due to invasion of 
the cochlear nerve or even the modio- 
lus by the tumor.’ Furthermore, bilat- 
eral acoustic tumors almost always 
present simultaneously. 

The most objective measure of post- 
operative hearing success is the 
amount of change from the preopera- 
tive hearing. This method of analysis 
compensates for variations in preop- 
erative selection criteria from the dif- 
ferent centers. In our series we were 
able to preserve hearing near the pre- 
operative level (within 10-dB SRT and 
15% speech discrimination) in only 
35% of patients. In a series of suboc- 
cipital removals, Nadol et al'* reported 
preservation of hearing to near the 
preoperative level in 21% of their 
cases. It is clear that while hearing 
preservation is a reasonable goal, truly 
serviceable postoperative hearing will 
be achieved in only a minority of at- 
tempts. 


A PROPOSED NEW 
CLASSIFICATION SYSTEM 


Jannetta et al,'° Silverstein et al,‘ 
and Gardner and Robertson” have de- 
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experience. Arch Otolaryngol Head Neck Surg. 
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eighth cranial nerve monitoring: a classification 
of results. Otolaryngol Head Neck Surg. 1986; 
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vised postoperative hearing classifica- 
tions based on arbitrary audiometric 
categories. We have found them diffi- 
cult to remember and cumbersome to 
use. We prefer a simpler classification 
based on functional criteria (Table 4). 

Since hearing rarely improves after 
tumor removal, not all patients have 
the potential to be in the best hearing 
category. Thus, hearing results after 
acoustic tumor removal should be 
judged in reference to the preoperative 
level of hearing and not by an arbi- 
trary standard, such as used in stape- 
dectomy, in which all patients have the 
potential for closure of the air-bone 
gap. 

This proposed system will not trace 
patients moved from one category to 
the next, but it will define the distri- 
bution of patients in a series according 
to the quality of preserved hearing. As 
experience in hearing preservation in- 
creases, we should describe total re- 
sults of a given center rather than re- 
sults for individual patients. 

By expressing results as a percent- 
age of patients in each class, this sys- 
tem minimizes the effect of differences 
between surgeons of preoperative cri- 
teria for hearing preservation surgery. 
Each successive category is cumulative 
and overlapping. As an example, Table 
5 shows results for this series. 

For the best group, an SRT of 30 was 
chosen because one is considered so- 
cially handicapped and a candidate for 
a hearing aid if hearing is worse than 
this level.” An SRT of 50 and a speech 
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discrimination score of 50% have been 
used in the past as criteria for laby- 
rinthectomy for vertigo. We believe 
that hearing below this level is no 
longer serviceable in the context of 
acoustic tumors. In the past, we have 
presented our hearing results for tym- 
panoplasty in a cumulative format and 
believe this is an accurate method for 
describing hearing results.'* Hearing 
results after acoustic tumor surgery 
are analogous to those after chronic 
ear surgery and should be judged sim- 
ilarly. 

We have found the middle fossa ap- 
proach to be useful in achieving the 
goal of hearing preservation in acous- 
tic tumor surgery. The most suitable 
candidates have tumors protruding 
less than 10 mm into the cerebellopon- 
tine angle, hypoactive calorics on 
ENG, and an ABR intra-aural wave V 
latency difference of less than 0.4 ms. 
These criteria may also be applicable 
to the retrosigmoid approach. Tumors 
meeting these requirements are un- 
common, and truly useful hearing will 
be preserved in only a minority of 
cases. Improvement in imaging tech- 
niques to allow detection of tumors 
when small and advances in intraop- 
erative cochlear monitoring may re- 


- sult in useful hearing preservation in a 


higher portion of patients in the fu- 
ture. 
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@ We studied 109 children with otitis 
media with effusion of 2 months’ duration 
or longer that was unresponsive to medi- 
cal management. Eighty-six subjects who 
had neither ‘‘significant’’ hearing loss nor 
defined symptoms were randomly as- 
signed to receive myringotomy, myringot- 
omy with tympanostomy tube insertion, or 
no surgery, and 23 subjects with signifi- 
cant hearing loss, defined symptoms, or 
both were randomly assigned to receive 
either myringotomy or myringotomy with 
tube insertion. Myringotomy with tube in- 
sertion provided more disease-free time 
and better hearing than either myringot- 
omy alone or no surgery; however, some 
subjects who underwent myringotomy 
with tube insertion developed otorrhea or 
persistent perforation of the tympanic 
membrane. Myringotomy offered no ad- 
vantage over no surgery regarding per- 
cent of time with middle-ear effusion, num- 
ber of acute otitis media episodes, and 
number of subsequent surgical proce- 
dures. These results may not properly be 
extrapolated to less severely affected 
children. 
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titis media (OM) is a major health 
problem in children. In the 
United States in 1980 to 1981, an esti- 
mated 16 million office visits per year 
were made to pediatricians solely for 
the care of OM.' Middle-ear effusion 
(MEE) persists for weeks to months 
after an episode of acute OM (AOM). In 
the Greater Boston (Mass) Collabora- 
tive Otitis Media Program, MEE was 
still present in 10% of infants 3 
months after the onset of the first ep- 
isode of AOM? 

Performance of myringotomy to re- 
lieve MEE was first popularized by Sir 
Astley Cooper’ in the early 19th cen- 
tury and was commonly used for AOM 
until the advent of antimicrobial 
agents in the 1940s. Myringotomy with 
insertion of tympanostomy tubes was 
suggested by Politzer* more than 100 
years ago but soon fell into disuse and 
did not become popular until reintro- 
duced by Armstrong? in 1954. The use 
of tympanostomy tubes has become 
increasingly widespread, but there 
have been few randomized clinical tri- 
als of their efficacy for chronic OM 
with effusion (OME) that included a 
nonsurgical control group and that did 
not involve associated adenoidectomy 
or adenotonsillectomy. 

The goal of this randomized, con- 
trolled clinical trial was to compare 
the efficacy of myringotomy alone (M) 
and of myringotomy with tympanos- 
tomy tube insertion (M&T) with that 
of no surgery (NS) in infants and chil- 
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dren with chronic MEE. We previously 
reported the preliminary first-year re- 
sults of this trial®’ and are now report- 
ing the final 3-year results. 


PATIENTS AND METHODS 
Subjects and Enrollment 


The study was conducted at the Otitis 
Media Research Center of the Chi-dren’s 
Hospital of Pittsburgh, Pa, between Sep- 
tember 1, 1979, and September 1, 1984. In- 
fants and children between 7 months and 12 
years of age with documented MEE of at 
least 2 months’ duration, persisting efter at 
least one 14-day course ef an antimicrobial 
drug (usually amoxicillin) and pseudoephe- 
drine hydrochloride-chlorpheniramine 
maleate syrup, were eligible for the study. 
The diagnosis of OM at entry and at each 
subsequent examination was based on a 
previously described deeision-tree algo- 
rithm,’ which combines the findings ob- 
tained by a “validated otoscopist’” with the 
results of tympanometry and middle-ear 
muscle-reflex testing. 

Children were ineligible for the study if 
they had any of the following: congenital 
craniofacial malformation; Down syn- 
drome; systemic illness such as asthma, 
cystic fibrosis, or diabetes mellitus; seizure 
disorder; a history of tonsillectomy, ade- 
noidectomy, or tympanostomy tube inser- 
tion; structural middle-ear abnormality 
such as tympanic membrane perforation or 
adhesive OM; cholesteatoma; sensorineural 
hearing loss or conductive loss not attrib- 
utable to MEE; severe upper airway ob- 
struction; AOM; or purulent rhinitis. 

Children who met the above criteria and 
whose parents gave infermed consent were 
enrolled in the study. Results of a standard- 
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ized history and ear, nose, and throat ex- 
amination, including pneumatic otoscopy, 
were recorded. Children were classified ac- 
cording to history of middle-ear disease, 
presence or absence of upper respiratory 
tract allergy, and presence or absence of 
upper respiratory tract infection at the 
time of entry, based on parental history. 


Audiologic Evaluation 


Middle-Ear Immittance Measurements.— 
Tympanometry and acoustic reflex testing 
were performed at all visits. Tympano- 
grams were recorded using an electroacous- 
tic impedance meter (Madsen Z073) coupled 
to an XY plotter (Hewlett-Packard) and 
were obtained by changing the external ca- 
nal air pressure from 200 to —600 mm H,O 
with a constant pressure rate of approxi- 
mately 75 mm H,0O/s. Acoustic reflex 
thresholds were estimated for a 1000-Hz 
tone both ipsilaterally and contralaterally. 
Tympanograms were classified according to 
a schema proposed by Paradise et al." 

Audiometry.—Audiometric test proce- 
dures varied depending on age. Children 
older than 5 years were tested using a con- 
ventional clinical test protocol, and chil- 
dren between 2% and 5 years of age were 
tested using “play” audiometry. In both 
groups of children, hearing thresholds were 
determined bilaterally under earphones at 
audiometric test frequencies from 500 to 
4000 Hz. In addition, a speech-recognition 
threshold (SRT) using an age-appropriate 
response (ie, picture/object identification 
or word repetition) was determined for 
each ear. Infants and children younger than 
2⁄2 years and older children unable to learn 
the “play” task were tested in a sound field 
using a conditioned head-turn response 
with visual reinforcement. The speech 
awareness threshold and minimum re- 
sponse levels for warbled pure tones at the 
audiometric test frequencies were esti- 
mated for these subjects. 


Assignment to Treatment Groups 


Following entry but before assignment to 
treatment, the subjects were divided into 
two groups: those who had either “signif- 
icant” hearing loss (defined arbitrarily as a 
pure-tone average [PTA] of >20 dB bilater- 
ally or >40 dB unilaterally, or a speech 
awareness threshold >20 dB above the age- 
appropriate level") or symptoms consisting 
of otalgia or vertigo unresponsive to medi- 
cal treatment, and those who had none of 
these findings. Within these groups, the 
subjects were then stratified according to 
age (7 to 23 months, 2 to 5 years, and 6 to 12 
years) and duration of OME (2 to 3, 4 to 5, 
6 to 12, >12 months, unknown) estimated on 
a ‘“best-guess” basis from historical infor- 
mation and medical records. Because it was 
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considered ethically questionable to assign 
children with the specified degrees of hear- 
ing loss or the specified symptoms to a non- 
surgical control group, such children were 
randomly assigned within strata to receive 
either M or M&T, whereas children without 
significant hearing loss or symptoms were 
randomly assigned within strata to receive 
M, M&T, or NS. 


Surgical Procedures 


All subjects undergoing M or M&T were 
admitted to the short-stay surgical unit. All 
procedures were performed using general 
anesthesia by or under the supervision of 
study-team otolaryngologists. In subjects 
in the M group, M consisted of a wide 
circumferential incision in the inferior 
quadrants of the pars tensa followed by as- 
piration of as much of the MEE as possible. 
In subjects in the M&T group, M consisted 
of a small radial incision in the anterosu- 
perior portion of the pars tensa and was 
followed by aspiration of the MEE and in- 
sertion of a Teflon Armstrong-type tympa- 
nostomy tube. 


Follow-up Observations 


Following entry into the study and initial 
treatment, subjects were reevaluated 
monthly for persistence or recurrence of 
MEE (OME or AOM) for 3 years. Otitis me- 
dia with effusion was defined as asympto- 
matic effusion present in the middle ear, as 
diagnosed by the previously mentioned 
algorithm.‘ The diagnosis of AOM required 
the presence of at least one symptom (fever, 
otalgia, irritability) and one sign (bulging 
or fullness of the tympanic membrane, 
white fluid level, acute perforation with 
otorrhea) of acute infection. Each evalua- 
tion consisted of an interval history; an ear, 
nose, and throat examination including 
pneumatic otoscopy; and an audiologic eval- 
uation including tympanometry, middle- 
ear muscle reflex testing, and audiometric 
testing. Subjects were also examined be- 
tween monthly visits if new symptoms of 
ear, nose, or throat disease developed. Ad- 
ditional medical treatment was not pre- 
scribed for persistent OME, but recurrent 
OME (ie, OME observed following a visit at 
which there was no OME or AOM) was 
treated with an antimicrobial drug, usually 
amoxicillin, and a decongestant-antihista- 
mine combination for 14 days. Acute symp- 
tomatic OM, purulent rhinitis, and other 
illnesses for which antimicrobial treatment 
seemed appropriate were treated accord- 
ingly. 


Criteria for Repeated Surgery and 
for ‘Treatment Failure’ 


The following criteria were used for un- 
dertaking repeated surgical treatment in 
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subjects in the M and M&T groups, for ini- 
tiating surgical treatment in subjects in the 
NS group, and for defining treatment fail- 
ure. In subjects in the M groups, the pres- 
ence of MEE at three consecutive monthly 
visits (ie, during a 2-month period) after the 
initial M warranted repeated M; if a third 
M (including the initial procedure) became 
warranted within 1 year, M&T was per- 
formed instead and the subject was consid- 
ered to have met treatment failure criteria. 
In subjects in the M&T groups with a non- 
functional or extruded tube, the presence of 
MEE for three consecutive monthly visits 
warranted replacement of the tympanos- 
tomy tubes. If a third M&T became war- 
ranted within 1 year, the subject was 
termed a treatment failure. In subjects in 
the NS group, the presence of both MEE 
and significant hearing loss at two consec- 
utive monthly visits (ie, during a 1-month 
period) warranted performance of M&T 
and categorization as a treatment failure. 
Subjects in the NS group with persistent 
OME but without significant hearing loss 
received no further treatment. 


Data Analysis 


The distributions of time until treatment 
failure, time until tubes were no longer 
functioning, and time until recurrence of 
MEE were computed by applying the 
method of Kaplan and Meier.'? A compari- 
son between treatment failure curves was 
made using the Mantel-Cox statistic. 
The number of days with MEE was esti- 
mated by constructing intervals, the end 
points of which were halfway between two 
successive visits. The diagnosis at the visit 
within an interval was assigned to all the 
days contained in the interval. To deter- 
mine if the percentage of time with MEE 
differed significantly between the treat- 
ment groups, the data were transformed 
using the arcsin function and analysis of 
variance was applied. In individual sub- 
jects, hearing measurements at different 
times or for differing ear status (MEE, no 
MEE, functional tube) were compared us- 
ing a paired t test. 


RESULTS 
Population Characteristics 


Table 1 gives selected characteris- 
tics of the 109 subjects entered into the 
trial. Eighty-six subjects (78.9%) en- 
tered the trial without significant 
hearing loss or the specified symptoms. 
Of the remaining 23 subjects, 20 (12 in 
the M group and 8 in the M&T group) 
entered with “significant” hearing 
loss, and 3 (none in the M group and 3 
in the M&T group) entered with symp- 
toms. The 2- to 5-year-old group was 


Otitis Media—Mandel et al 


Table 1.— Selected Subject Characteristics According to Treatment Group * 


Without ‘‘Significant”’ 
Hearing Loss/ 
Symptoms 
o ans 


NS M 

Characteristics (n = 29) 
Age group 

7-23 mo È 

2-5 y \ 17 

6-12 y í 5 
Duration of effusion at entry, mo 

2-3 

4-5 

6-12 

>12 

Unknown but > 2 13 


Laterality of chronic effusion at entry 
Unilateral 12 


Bilateral 17 


Sex 
M 


= 


Race 
White 


Black 


Allergy 
Yes 


No 


Socioeconomic status 
Upper / middle 


Lower 
Unknown 


Rhinitis at entry 
None 


Acute 

Chronic 

Unknown 
Season at entry 

Winter 

Spring 

Summer 

Fall 


Previous OME 
Yes 


No 


Frequency of ear infections in previous year 
o 9 3 


1-3 10 16 
4-6 6 4 
=y 3 
Unknown 1 
Family history of ear disease 
Neither parent 
One parent 
Both parents 
Unknown 


(n = 27) (n = 30) 


With ‘‘Significant”’ 
Hearing Loss/ 
Symptoms 
Ar 

M&T M M&T 
(n= 12) (n= 11) 


Total (%) 
(N = 109) 


34 (31.2) 
55 (50.5) 
20 (18.3) 


41 (37.6) 
17 (15.6) 
15 (13.8) 
4 (3.7) 
32 (29.4) 


33 (30.3) 
76 (69.7) 


73 (67.0) 
36 (33.0) 


81 (74.3) 
28 (25.7) 


3 (2.8) 
106 (97.2) 


64 (58.7) 
31 (28.4) 
14 (12.8) 


76 (69.7) 
27 (24.8) 
3 (2.8) 
3 (2.8) 


41 (37.6) 
43 (39.4) 
13 (11.9) 
12 (11.0) 


97 (89.0) 
12 (11.0) 


19 (17.4) 
52 (47.7) 
22 (20.2) 
12 (11.0) 
4 (3.7) 


76 (69.7) 
28 (25.7) 
2 (1.8) 
3 (2.8) 





* NS indicates no surgery; M, myringotomy; and M&T, myringotomy and tube placement. 


the predominant age group (50.5%). 
Approximately one third of the sub- 
jects had MEE estimated to be of 2 to 
3 months’ duration at entry, one third 
had effusion estimated to be of 4 
months’ duration or longer, and in one 
third the total duration of effusion 


could not be estimated but effusion was 
known to have been present for at least 
2 months. The majority of subjects 
were male (67.0%), and 74.3% of the 
population was white. 

At entry, the mean PTA (average of 
thresholds for pure tones at 500, 1000, 
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and 2000 Hz) and SRT for each subject 
were 22.0 and 21.8 dB hearing level (re: 
ANSI 83.6, 1969), respectively. The 
mean PTA and SRT for the worse- 
hearing ear of each child were 25.0 and 
24.4 dB, respectively. The mean speech 
awareness threshold for children 
tested in a sound field was 23.6 dB. 
Mean bone conduction scores of chil- 
dren for whom they were obtainable 
were 10 dB hearing level or lower at all 
test frequencies. 


Outcome 


Treatment Failures. —Of the 109 sub- 
jects who entered the study, 93 (85.3% ) 
were evaluated regarding the end 
point of treatment failure as defined in 
the protocol, having been observed un- 
til they either met treatment failure 
criteria or completed 3 years in the 
study. Six subjects in the NS group, 3 
subjects in the M groups, and 7 sub- 
jects in the M&T group were unavail- 
able for follow-up without meeting 
treatment failure criteria. 

Figure 1 shows the life-table analy- 
sis of time to treatment failure. Only 
the NS andthe two M groups are shown 
because no subjects in the two M&T 
groups met treatment failure criteria. 
Among subjects entering without sig- 
nificant hearing loss or symptoms, 
58.7% of those in the NS group met 
treatment failure criteria within the 
first year of the trial, compared with 
52.8% of those in the M group. The 90% 
CI for the difference in proportions is 
—0.29, 0.17. Among subjects entering 
with significant hearing loss or symp- 
toms, 66.7% of those in the M group 
also met treatment failure criteria 
within the first year, a value not sta- 
tistically significantly different from 
that for the M group without hearing 
loss or symptoms (P = .42) or from the 
NS group (P =.91). By the end of 3 
years in the trial, no additional chil- 
dren entering without significant 
hearing loss or symptoms met treat- 
ment failure criteria. In the M group 
entering with significant hearing loss 
or symptoms, a total of 75.0% had met 
treatment failure criteria by the third 
year. 

OME, AOM, and Otorrhea.—The per- 
cent of time with MEE (which ineludes 
time with OME and AOM) for subjects 
during each of the 3 years of observa- 
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Myringotomy With 
Hearing Loss/Symptoms 


E] 


No Surgery 


Myringotomy Without 
Hearing Loss/Symptoms 


% Failures 





0 5 10 15 20 25 30 35 40 


_ Months 


Fig 1.—Time to treatment failure of subjects in the no surgery (n = 29), myringotomy without 
“significant” hearing loss or symptoms (n = 27), and myringotomy with significant hearing loss 
or symptoms (n = 12) groups. (None of the subjects randomly assigned to the myringotomy and 
tube treatment groups met treatment failure criteria.) 


Without “‘Significant’’ 
Hearing Loss/Symptoms 


With “Significant” 
Hearing Loss/Symptoms 





eer _—_—_—_—_—_—_—_—_—-, 
M M M&T 

1 56.3 (18) 56.6 (24) 16.4 (27) 56.7 (12) 9.8 (10) 
3 19.2 (16) 25.5 (17) 25.0 (25) 14.4 (11) 30.3 (9) 


* Middle ear effusion includes otitis media with effusion and acute otitis media. Only subjects completing each 
year are included. NS indicates no surgery; M, myringotomy; and M&T, myringotomy and tube placement. Val- 
ues are percentage (number of subjects). 


Without ‘Significant’ 
Hearing Loss/ 


With “Significant” 
Hearing Loss/ 
Symptoms 


Symptoms 


M&T 


Outcome Measure (n = 29) (n = 27) (n = 30) 


AOM (episodes /person- 


year)+ 0.38 0.58 0.18 0.31 0.41 
Otorrhea through tube 

(episodes / person-year)§ 0.23 0.15 0.41 0.34 0.61 
MEE (proportion of time)|| 0.38 0.41 0.21 0.38 0.22 


* Includes events that occurred in subjects following development of treatment failure. NS indicates no sur- 
gery; M, myringotomy; M&T, myringotomy and tube placement; AOM, acute otitis media; and MEE, middle-ear 
effusion. 

tThree-year actuarial rate. 

Number of episodes of AOM/total years of observation for the group. 

§Number of episodes of otorrhea/total years of observation for the group. ' 

||Number of days of MEE, which includes otitis media with effusion and AOM, for group / number of days of 
observation for the group. 
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tion after entry, regardless of treat- 
ment failure status, is given in Table 2. 
The presence of significant hearing 
loss or symptoms at entry apparently 
had little effect on the subsequent per- 
centage of time with MEE. During the 
first year, among subjects entering 
without significant hearing loss or 
symptoms, those in the NS and M 
groups were found to have MEE about 
56% of the time, as compared with 
16.4% in subjects in the M&T group 
(P < .001). Among subjects entering 
with significant hearing loss or symp- 
toms, those in the M group also had 
MEE about 56% of the time as com- 
pared with 9.8% in the M&T group 
(P < .001). In subjects in the M&T 
groups, most of the time with MEE 
was due to the waiting time between 
entry and surgery. After insertion of 
tubes, 19 (51%) of the 37 subjects in 
these groups who completed 1 year of 
observation had no further MEE dur- 
ing the remainder of the year. In con- 
trast, during the first year, only 1 sub- 
ject in the NS group was free of MEE 
after the entry visit, and no subject in 
the M groups was free of MEE (even 
excluding the waiting time with OME 
until the initial procedure). During the 
second and third years of the study, the 
treatment groups were more similar in 
their percentages of time with MEE, 
presumably because subjects in the NS 
and M groups who had had the highest 
percentage of time with MEE had met 
treatment failure criteria and there- 
fore had received tympanostomy 
tubes. 

Table 3 summarizes the results con- 
cerning various aspects of morbidity 
over the 3-year study period, ineluding 
periods following the development of 
treatment failure, The percentage of 
subjects who met treatment failure 
criteria was obtained from actuarial 
analysis. All other end points were ob- 
tained by forming a weighted average 
of the outcome for each subject based 
on the length of the subject’s time in 
the study. Overall, subjects in the M&T 
groups had fewer AOM episodes and 
less time with MEE than subjects in 
the NS and M groups, but as expected, 
subjects in the M&T groups had more 
episodes of otorrhea through a tympa- 
nostomy tube. Of 34 subjects in the 
M&T groups who completed 3 years in 
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the study, 23 (68%) had at least one 
episode of otorrhea through a tube. 
Data were not recorded concerning the 
duration of such episodes, but in most 
instances they were reportedly less 
than 1 week in duration and had re- 
solved by the time of the next follow- 
up visit. 

Surgical Procedures.—Table 4 gives 
the number of surgical procedures per- 


formed on subjects in each group dur- 
ing each year of the study; subjects 
who did not meet treatment failure 
criteria but who were unavailable for 
follow-up before completing the year 
are excluded. In the NS group, 13 sub- 
jects met treatment failure criteria 
during the first year and underwent 
M&T. In the M groups, subjects were 
required to undergo two M procedures 


Table 4.—Number of Surgical Procedures During Each of 3 Study Years” 


Without ‘Significant’ 
Hearing Loss/Symptoms 


Year 1 
No. of subjects 


No. of procedures 


Year 2 
No. of subjects 


No. of procedures 


0 
1 
2 
3 


Total 


Year 3 
No. of subjects 


No. of procedures 


0 
1 
2 

3 


Total 


With ‘‘Significant”’ 
Hearing Loss/ 
Symptoms 





before receiving M&T as a third proce- 
dure, and this requirement resulted in 
totals of 55 and 27 surgical procedures 
being performed on subjects in the two 
M groups, respectively, during the first 
year. Of the 36 subjects in the two M 
groups who completed the first year of 
follow-up, only 12 (38% ) underwent no 
further surgery after the entry proce- 
dure during the first year. In contrast, 
of the 37 children in the two M&T 
groups, 32 (86%) underwent only the 
entry procedure during the first year of 
follow-up. 

Of the 34 subjects in the two M&T 
groups completing the 3-year study, 17 
(50%) underwent no further surgery 
after their initial procedure, 10 (29% ) 
underwent M&T on one additional oc- 
casion, and 7 (21% ) underwent M&T on 
two additional occasions. Of the 16 
subjects in the M groups who later re- 
ceived tympanostomy tubes and com- 
pleted 3 years in the study, 5 (31%) re- 
quired only a second set of tubes and 4 
(25%.) required a third set of tubes. 

Tympanostomy Tube Life.—Figure 2 
shows graphically, for all tympanos- 
tomy tubes inserted during the course 
of the study, the length of time be- 
tween tympanostomy tube placement 
and the point at which the tubes be- 
came permanently nonfunctional (ie, 
blocked or extruded). A total of 212 
tubes were inserted in subjects in the 
M&T groups as well as in subjects who 
met treatment failure criteria in the 
NS and M groups. The estimated time 
until half of all tubes were nonfunc- 


* includes subjects completing each year or meeting treatment failure criteria. NS indicates no surgery; M; 


myringotomy; and M&T, myringotomy and tube placement. 


Fig 2.—Time until tympanostomy tubes were permanently nonfunction- 
al. This includes all subjects receiving tubes, regardless of original 
treatment assignment (N = 212). 





% of Nonfunctional Tympanostomy Tubes 


ee jes rm 
O 5 10 15 20 25 30 35 
Months 





Arch Otolaryngol Head Neck Surg—Vol 115, October 1989 


tional was 14.2 (0.49) months (median 


Fig 3.—Time from permanent nonfunction of tympanostomy tubes until 
recurrence of middle-ear effusion (N = 139). 
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the trial with significant hearing loss 
or symptoms. The M&T group again 
showed marked improvement in hear- 
ing beginning with the first monthly 
evaluation after treatment (P < .001). 
M The M group also showed improve- 
ment (P < .04), but only at the 1- 
month evaluation. The difference be- 
tween mean hearing levels at entry 
and at the 2-monrth evaluation in this 
group was not statistically significant 
(P = .54). 

Table 6 summarizes the mean SRT 
of right ears with various middle-ear 
states, derived from values obtained 
on all children during the 3-year study. 
The mean SRTs in all treatment 
groups when the tympanic membrane 
was intact and effusion free and when 
a functional tube was present were less 
than 10 dB. When MEE was present, 
the mean SRTs in all treatment groups 
were significantly elevated (P < .001). 
The mean SRT of left ears was similar 
to that of right ears. Analysis of re- 
sults using PTA rather than SRT as 


Table 5.—Mean Speech-Recognition Threshold (dB) of Ears at Entry 
and at 1 and 2 Months After Treatment* 


Without ‘Significant’ 
Hearing Loss/Symptoms 


With “‘Significant”’ 
Hearing Loss/Symptoms 


21.9 17.9 12.8 17.8 4.9 7.5 13.3 18.3 
18.5 15.6 16.2 Wf 6.2 7.8 22.0 31.5 


* Only subjects with measures in both ears at all three time points are included. NS indicates no surgery; M, 
myringotomy; and M&T, myringotomy and tube placement. 





Table 6.—Speech-Recognition Threshold (dB) of Right Ears With Various 
Middle-Ear Conditions During 3-Year Study * 


With “Significant” 
Hearing Loss/Symptoms 


Without “Significant” 
Hearing Loss/Symptoms 


M&T 
6.8 + 3.5 
5.6 + 4.0 

26.3 + 7.7 


Functional tube 5.9 + 3.1 S1. +42.9 48+ 2.5 6.8 + 3.6 


Intact TM, no MEE 7.124 4.5 7.4+ 3.8 6.2 + 3.8 7.9 + 3.7 
Intact TM, MEE 21.3 + 5.7 17.5 + 4.7 19.0 + 8.7 20.9 + 8.7 


* NS indicates no surgery; M, myringotomy; M&T, myringotomy & tube; TM, tympanic membrane; and MEE, 
middle-ear effusion. Values are mean + SD. 





[SE]) after insertion; the estimated 
time until 75% were nonfunctional 
was 19.4 (0.62) months. For the first set 
of tubes in children receiving bilateral 
tubes, the median time until the first 
tube became nonfunctional was 11.4 
(0.62) months; the median time until 
the contralateral tube became non- 
functional was 5 additional months. 

Figure 3 shows the length of time 
from the first observation that a tym- 
panostomy tube had become perma- 
nently nonfunctional until recurrence 
of MEE in the involved ear for 139 ears. 
Forty-three ears (30.9%) were diag- 
nosed as having MEE when the tube 
was first noted to be nonfunctional. 
Excluding those ears with MEE noted 
when the tube became nonfunctional, 
the median time to recurrence of MEE 
in the remaining ears was 3.6 (0.90) 
months. Of all the ears in which tubes 
became nonfunctional, only 20% re- 
mained effusion free during the term 
of the study. 


Hearing 


The analysis of hearing as an out- 
come of treatment was constrained by 
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the design of the study. Many subjects 
in the NS and M groups eventually met 
treatment failure criteria and received 
tympanostomy tubes. Only during the 
first 2 months following initial treat- 
ment are the data free of the confound- 
ing effects of treatment failure be- 
cause participation for at least 2 
months was required before a subject 
could meet treatment failure criteria. 
Table 5 displays the mean SRT for all 
ears of subjects for whom measures 
were available at entry and at 1 and 2 
months following assigned treatment. 
The results in the NS and the M groups 
without “significant” hearing loss or 
symptoms were similar: the mean 
SRTs in both groups showed no change 
between the entry and the 1- or the 2- 
month evaluation. The M&T group en- 
tering without significant hearing loss 
or symptoms, however, showed 
marked improvement in hearing at 
both the 1- and the 2-month evalua- 
tions (P < .001) relative to the mean 
entry hearing level. 

Data are available for only four 
subjects in the M group and six sub- 
jects in the M&T group who entered 
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the index of hearing was in close agree- 
ment with the analysis of the SRT 
data. The mean PTAs of right and left 
ears also were similar. 


Complicatioms and Sequelae 


Several complications of treatment 
and sequelae of disease were noted 
during this trial At 9 months after 
entry, one subject in the NS group was 
noted to have a cholesteatoma in 1 ear; 
this was a smal! “pearl” of keratin 
floating unattached in the middle-ear 
space. After removal through a myrin- 
gotomy incision, a tympanostomy tube 
was inserted anc no recurrence was 
noted. Two subjeets (1 who met treat- 
ment failure criteria in the NS group 
and 1 in the M&T group) developed 
persistent otorrhea through a tube and 
required hospitalization for intrave- 
nous antibiotic therapy and daily suc- 
tioning through the tube. During the 
study, 80 subjects underwent M&T at 
least once, but in only 63 subjeets (127 
tubes/102 ears) were the ears observed 
following spontaneous extubation. 
Eleven subjects exhibited 12 perfora- 
tions of the tympanic membrane. The 
perforations in 6 of the subjects were 
noted to heal within 3 months. In the 
remaining 5 subjects (6 perforations), 
2 unilateral perforations healed at 13 
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months, 1 subject had bilateral tym- 
panoplasties because of perforations 
persisting longer than 36 months, and 
2 were unavailable for follow-up, 1 af- 
ter 9 months and 1 after 23 months. 
Two subjects had perforations of the 
tympanic membrane 1 month after 
undergoing M, but these had healed by 
2 months after surgery. 

Neither mastaiditis nor significant 
sensorineural hearing loss was noted. 
No significant anesthetic problems 
were noted. 


COMMENT 


Many studies of the effieacy of tym- 
panostomy tubes have been reported 
previously, but most were confounded 
by the associated performance of ade- 
noidectomy or adenotonsillectomy.'*” 
Several studies used the subject as his 
or her own contrel, a tube having been 
inserted in one ear and myringotomy 
only or no surgery having been per- 
formed on the contralateral ear.'*!°?!° 
The type of tube” and its site of place- 
ment have varied from study to study 
and often have not been specified, 
which may have affected study out- 
comes because of varying “tube life.” 
For example, Lildholdt# reported that 
50% of the Donaldson tubes used in his 
subjects had beceme nonfunctional by 
9 months after insertion, while Gates 
et al® found 50% of their Shepherd 
tubes were nonfunctional by 6 months. 
In contrast, 50% of the Armstrong- 
type tubes used in our study remained 
functional for 14 months. These dif- 
ferences in functioning time may re- 
sult in differences in amount of time 
with effusion, as the longer a tube re- 
mains in place and patent the longer 
the time without effusion will be. An- 
other problem im interpreting past 
studies is the failure to define precisely 
the duration of effusion before inclu- 
sion in the Sires 5092224 2891 

The results in our M and M&T 
groups are similar to those of Gates et 
al***° in children 4 to8 years of age with 
chronic OME of at least 2 months’ du- 
ration. In that study, subjects who un- 
derwent M&T had more effusion-free 
time and more time with normal hear- 
ing than those who underwent M 
alone. Similarly. we found that for 
children who had chronic OME unre- 
sponsive to medieal management with 


antibiotics and a decongestant-anti- 
histamine combination, M&T provided 
more disease-free time and thus better 
hearing than either M alone or no sur- 
gery. However, reintubation had to be 
performed on many children in the 
M&T groups during the 3-year period, 
and otorrhea, occasionally resulting in 
hospitalization, and persistent perfo- 
ration of the tympanic membrane also 
developed in many of these children. 
Importantly, in both the Gates et al” 
study and in our study, many if not 
most of the entering subjects had ef- 
fusions of longer duration than the 2- 
month minimum required by the study 
protocols, and this fact may have con- 
tributed to the poorer outcomes in 
subjects assigned to receive M alone 
than in subjects assigned to receive 
M&T. Had the duration of effusion at 
entry of most subjects been only 2 
months, the results of M might not 
have differed as much, if at all, from 
the results of M&T. In the children we 
studied, M offered no advantage over 
NS in regard to the percent of time 
with MEE, number of AOM episodes, 
and the proportion of subjects who met 
treatment failure criteria and there- 
fore underwent M&T. It is possible 
that we failed to detect a benefit of M 
because of the small sample size, which 
results in low statistical power to de- 
tect differences. However, the ob- 
served number of AOM episodes and 
proportion of time with OME for the 3 
years was actually less in the NS group 
than in the M group without signifi- 
cant hearing loss or symptoms. Our 
90% CI of —0.29, 0.17 for the difference 
in treatment failure indicates that any 
decrease in the number of subjects 
meeting treatment failure criteria 
that we failed to detect because of 
small sample size is unlikely to be 
more than 29%. 

In all analyses of hearing in the 
present study, hearing was dependent 
on middle-ear status. When no effu- 
sion was present, hearing was within 
normal limits, but when effusion oc- 
curred, hearing thresholds were ele- 
vated. Hearing over time depended on 
the time spent with effusion. During 
the first year, time without effusion 
was greatest in the M&T groups. After 
the first year, as children in the NS and 
M groups met treatment failure crite- 
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ria, and as tubes extruded in the M&T 
groups, the differences in hearing be- 
tween study groups narrowed. 

This trial was designed with several 
ethical concerns in mind, which led to 
certain problems in analysis. At entry, 
subjects were separated into two 
groups based on the degree of hearing 
loss and the presence or absence of de- 
fined symptoms to ensure that all sub- 
jects with hearing loss eonsidered sig- 
nificant, or with symptoms, would re- 
ceive one of the two surgical pro- 
cedures. Accordingly, for such sub- 
jects, there is no nonsurgical compar- 
ison group. Another problem arose 
from the limited lengths of time that 
children were allowed, under the pro- 
tocol, to have MEE or significant hear- 
ing loss before being subjected to sur- 
gical intervention. When the study was 
designed, 2 months of recurrent effu- 
sion after surgical drainage (M or 
M&T) and 1 month with significant 
hearing loss were considered reason- 
able maximum periods. These arbi- 
trarily set limits led te many treat- 
ment failures, which in turn not only 
limited observations concerning natu- 
ral history but also rendered compar- 
isons between groups more difficult 
over the long term, as many subjects in 
the NS and M groups received tympa- 
nostomy tubes, leaving only the 
“better” subjects (ie, those with less 
disease) in their originally assigned 
treatment groups. Because of these 
problems, this trial was closed after 
109 subjects had been entered, and a 
second trial was instituted that dif- 
fered in that entry was not two-tiered 
and longer periods were permitted be- 
fore surgical intervention. Prelimi- 
nary results of the first year’s outcome 
of that trial have been reported 
elsewhere.’ 
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Bacteriology of Otorrhea From 


Tympanostomy Tubes 


Martin L. Schneider, MD 


@ Culture results from 100 consecutive 
cases of otorrhea from tympanostomy 
tubes are presented. In children younger 
than 3 years, the culture results are very 
similar to those seen in patients with acute 
otitis media who do not have tubes. In 
children older than 3 years. the flora re- 
sembles that of external otitis. Sugges- 
tions for treatment are made. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1225-1226) 


torrhea is a common complication 

of tympanostomy tubes that is 
seldom addressed. Herzon' reviewed 
140 cases of patients with tympanos- 
tomy tubes. There were 37 infections in 
30 patients for a total incidence of 
otorrhea of 21%. Culture results were 
reported in only 5 patients. Gates et 
al, in a more recent study of 382 oper- 


ations in which tympanostomy tubes | 


were used, found a 26.4% incidence of 
otorrhea in patients with tubes and 
found an increase in otorrhea in the 
summer months. They suggested that 
most infections were the result of ex- 
ternal contamination. Treatment is 
mostly empiric and usually only resis- 
tant cases are ever cultured. Whether 
patients should be treated with oral 
antibiotics or topical drops remains a 
controversial issue. 

In a 1983 study on ototoxicity, Mey- 
erhoff et al’ showed an ototoxic reac- 
tion to topical bacitracin zinc, poly- 
myxin B sulfate, neomycin sulfate, and 
hydrocortisone suspension (Corti- 
sporin) placed in the ear canal of chin- 
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chillas who had tympanostomy tubes 
in place. The only conclusion reached 
in their article was that ototoxic drops 
should be used with caution in patients 
with tympanostomy tubes in place who 
had functioning eustachian tubes and 
normal middle-ear mucosa, but it is 
quite easy for this concern to extend to 
their use in infected tympanostomy 
tubes. The purpose of this report is to 
study the bacteriologic characteristics 
of otorrhea from tympanostomy tubes 
to reach some conclusions on the 
proper initial treatment. 


PATIENTS, MATERIALS, AND 
METHODS 


Discharge from tympanostomy tubes 
from 100 consecutive cases of untreated 
otorrhea from my practice were cultured on 
blood agar, chocolate agar, and MacConkey 
agar. Drainage was taken by swab from the 
canal after cleaning the outer portion. The 
importance of no prior treatment is empha- 
sized. Culturing earlier treated patients 
tends to select more resistant organisms 
such as Pseudomonas aeruginosa. 

Only two of the cases occurred immedi- 
ately postoperatively (within 1 week). One 
culture in a child older than 3 years showed 
no growth. In my experience, the absence of 
growth is the result of prior treatment with 
topical antibiotics. The time period from 
topical treatment to subsequent negative 
culture results can be up to 5 days. During 
the study, it became apparent that the 
cause of the otorrhea was different in chil- 
dren younger than 3 years (41 patients) 
than it was in patients older than 3 years 
(58 patients). The preponderance of pa- 
tients older than 3 years probably results 
from the fact that more of the younger 
children are seen by their pediatricians 
rather than there being a greater incidence 
of otorrhea. 

Of the children younger than 3 vears, one 
isolate grew in cultures from 37 children. 
Two isolates grew from 4 children’s cul- 
tures. The results are illustrated in Table 1. 
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The youngest child in whom Pseudomonas 
organisms grew was 22 months old. In pa- 
tients older than 3 years, the results are 
quite different: in cultures from 10, more 
than one organism grew. The isolates are 
illustrated in Table 2. The relative scarcity 
of Haemophilus influenzae ane Diplococcus 
pneumoniae and the large numbers of P 
aeruginosa and Staphylococcus aureus are 
readily apparent in this group. 


COMMENT 


One of the first questions to be de- 
termined is whether the organisms 
isolated are the offending organisms 
rather than skin contaminants, espe- 
cially with the nature of the cultured 
material. Of all the organisms, only 
Staphylococcus epidermidis is a com- 
mon organism found in studies done on 
the uninfected canals of diabetics* and 
on occluded’ or normal*’ canals. The S 
epidermidis may not be a contaminant 
since it is isolated by tympanocentesis 
in 3% to 5% of cases of acute otitis 
media. Staphylococcus epidermidis 
made up only 16% of the organisms 
isolated, which would not affect the 
conclusion. The flora isolated also sug- 
gests that in older children, otorrhea is 
the result of external contamination 
and in younger children, contamina- 
tion is via the eustachian tube. In con- 
sidering treatment, another question 
that needs to be addressed is how many 
cases would resolve with no treatment. 
An unknown number do resolve, as ev- 
idenced by otorrhea that ceased de- 
spite no medical care and otorrhea 
that ceased in patients treated with 
inappropriate antibiotics. This could 


_ be done only with a double-blind study 


that at present would not be accept- 
able. 

In children younger than 3 years, the 
isolates are similar to those found in 
acute otitis media®’ except that H in- 
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Table 1.—Children Younger Than 3 Years Old 


No. of Times % of Total 
Isolates Isolated * Isolates 


Proteus mirabilis 1 2.2 





























*There were 45 isolates from 41 patients. 


Isolate 


* There were 67 isolates from 58 patients. 


fluenzae is more common than D 
pneumoniae. The opposite is usually 
true in acute otitis media. Treatment 
suitable for acute otitis media should 
suffice. Ampicillin resistance in H in- 
jluenzae, even to rough strains, 
reaches 40% to 50% in our community 
and consequently makes treatment 
with ampicillin or amoxicillin ques- 
tionable. However, good oral antibiotic 
treatment would be available with 
combination treatments of tri- 
methoprim/sulfamethoxazole, amoxi- 
cillin/clavulanate potassium, or eryth- 
romycin ethyl succinate/sulfisoxazole 
acetyl, or with cefaclor. These would be 
expected to be effective a large per- 
centage of the time. It should be noted 
that the largest group expected to be 
resistant (P aeruginosa, 6.6% [3 iso- 
lates|) all occurred in children 22 
months or older, and for very young 
children, the antibiotics listed above 
would almost always be effective. 
Topical drops would also be expected 
to be effective, but so many children in 
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Table 2.—Children Older Than 3 Years Old 


% of Total 
Isolates 


No. of Times 
Isolated * 


=/-/-/-/-/-/-=|nm/n/ol/ > 


this age group have other manifesta- 
tions of upper airway infection when 
otorrhea is present that systemic an- 
tibiotics would be indicated. They 
should probably be limited to children 
who have otorrhea as the only mani- 
festation of infection. In the group 
older than 3 years, treatment options 
are fewer. Pseudomonas aeruginosa 
grew from cultures in 24% (16 iso- 
lates); P aeruginosa cannot be ex- 
pected to be sensitive to anything 
available orally today except for cip- 
rofloxacin hydrochloride, which is con- 
traindicated in humans younger than 
18 years of age. If one expects treat- 
ment to be appropriate 90% of the time 
or greater, the only satisfactory choice 
(except parenteral antibiotics) would 
be topical drops. In a study by Gyde* in 
which gentamicin sulfate ophthalmic 
solution was used to treat chronic oti- 
tis media, it was shown to be safe and 
effective, and it was probably the most 
reliable of all preparations from the 
data we have encountered. However, 
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gentamicin resistance is increasing 
and ophthalmic tobramycin may be a 
better choice. 

To my knowledge, there are no re- 
cent data on the sensitivity of non- 
hospital-acquired P aeruginosa to pol- 
ymyxin B sulfate or colistin sulfate, 
the primary anti-Pseudomonas drugs 
in most topical otic preparations. If 
one were to treat these conditions 
orally, a penicillimase-resistant antibi- 
otic would be necessary and oral first- 
generation cephalosporin or penicilli- 
nase-resistant penicillin would be 
necessary, as 80% of even community- 
acquired strains of S awreus are peni- 
cillin resistant. The 23% with P 
aeruginosa would remain unaffected. 
The ototoxicity of topical drops in the 
chinchilla is somewhat worrisome.’ 
The relevance of these data to humans 
may be somewhat questionable be- 
cause of important anatomic differ- 
ences between the round window in the 
chinchilla and in human beings. His- 
torically, the ototoxicity of parenteral 
aminoglycosides was rapidly apparent 
clinically. This has not occurred with 
topical preparations despite long ex- 
perience with them. It is doubtful that 
we will see the presence of a nonoto- 
toxic topical drop. The pseudomo- 
nacidal penicillins and cephalosporins 
are all sensitizing when used topically. 
Based on these bacteriologic data, 
treatment of otorrhea from tympanos- 
tomy tubes in children older than 3 
years would be difficult without using 
ototoxic topical antibiotics. 
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Blood Viscosity and Hearing Levels 


in the Caerphilly Collaborative 
Heart Disease Study 
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@ Data from 342 men who are partici- 
pants in the Caerphilly Collaborative Heart 
Disease Study were used to replicate a 
previous report of a significant relation- 
ship between measures of whole-blood 
viscosity and hearing levels in persons 
with sensorineural hearing impairment. In 
the unselected data, there were signifi- 
cant relationships between measures of 
whole-blood viscosity at high shear rates 
and hearing threshold levels at 2000 and 
4000 Hz, even after accounting for the ef- 
fects of age and socioeconomic group. In 


here is much circumstantial evi- 
dence suggesting a relationship 
between cardiovascular disease and 
hearing impairment in both popula- 
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a subset of the data containing 124 per- 
sons selected on the basis of likely senso- 
rineural hearing impairment, there were 
significant relationships between whole- 
blood viscosity and hearing level at all fre- 
quencies, with stronger effects at the 
higher frequencies. The data support the 
contention of a potentially important rela- 
tionship between whole-blood viscosity 
and sensorineural hearing impairment. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1227-1230) 


tion surveys and clinical samples,'* al- 
though the key variables in the some- 
what uncontrolled associations shown 
to date have remained unclear. A re- 
cent report’ suggested a potentially 
important relationship between mea- 
sures of whole-blood viscosity and 
measured pure-tone thresholds in per- 
sons with sensorineural hearing im- 
pairment. That study was conducted 
on a relatively small clinical sample, 
although care was taken to screen out 
persons with other identifiable etiolog- 
ical factors to account for any senso- 
rineural hearing impairment. That 
preliminary finding has not been rep- 
licated in the literature, either in its 


Arch Otolaryngol Head Neck Surg—Vol 115, October 1989 


original restricted clinical form or ina 
wider context. The comprehensive 
data gathered in the Caerphilly Col- 
laborative Heart Disease Study? con- 
tain measures of whole-blood and 
plasma viscosity plus hearing thresh- 
old measures and thus offer an oppor- 
tunity for replication. 


SUBJECTS AND METHODS 
Subjects 


The Caerphilly Collaborative Heart Dis- 
ease Study’ is a longitudinal study of is- 
chemic heart disease in men in the South 
Wales town of Caerphilly. The methods of 
this large epidemiological survey are more 
fully described elsewhere.’ Briefly, the 
data comprise a large variety of indexes of, 
and factors potentially associated with, is- 
chemic heart disease; the eohort consists of 
2512 individuals. The database from phase 
II of the study contains measures of whole- 
blood viscosity and hearing thresholds. 
Some logistical constraints have restricted 
the numbers of subjects for whom the vis- 
cosity and hearing measures are ayailable, 
and to date there are data on an unselected 
group of 342 of the first 1208 subjects who 
have completed the protocol; more will 
eventually become available, but this in- 
terim analysis is justified by the etiological 
importance of a replication of Browning et 
al.’ 
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Methods 


Whole-blood and plasma viscosity are 
measured on a viscometer (Haake CV100) 
using a method more fully described 
elsewhere." The protocol calls for measure- 
ments of plasma viscosity, of the patient’s 
hemoglobin level, of whole-blood viscosity 
at shear rates of 3, 30, and 300 s~’, of the 
packed cell hemoglobin-level, and of the 
viscosity of the packed cells at the same 
shear rates as for the whole-blood viscosity. 
Table 1 includes data showing the mean + 
SD of the viscosity measures on the 342 un- 
selected study subjects. For each shear rate, 
there are three viscosity measures avail- 
able, corresponding to different levels of 
hemoglobin concentration, that of plasma 
viscosity (zero hemoglobin), whole-blood 
viscosity at the patient’s measured hemo- 
globin level/count, and whole-blood viscos- 
ity at the patient’s packed cell hemoglobin 
level/count. To standardize the hemoglobin 
level, a plot of log viscosity against hemo- 
globin concentration is obtained and the 
best straight line fitted to these three 
points. From this relationship, the pro- 
jected viscosity at a standard hemoglobin 
concentration of 150 g/L is obtained for 
each shear rate. This procedure has been 
more fully described elsewhere.” This is a 
different method from that described by 
Browning et al,’ who used a simple linear 
correction to a standard hematocrit of 0.45. 
To enable comparison with the previous 
findings, this hematocrit correction was 
also employed herein to correct the whole- 
blood viscosity data for each shear rate. 

The hearing threshold levels were as- 
sessed on a Bosch Audiometer over head- 
phones for frequencies of 500, 1000, 2000, 
and 4000 Hz presented binaurally using 
sound-reducing audio cups in an ambient 
background noise of less than 50 dBA viaa 
modified Hughson-Westlake protocol. The 
means and SDs of the hearing thresholds of 
the 342 unselected subjects are also in- 
cluded in Table 1. 

The hearing level measurements in the 
Caerphilly Collaborative Heart Disease 
Study were not obtained primarily for au- 
diological purposes but rather as back- 
ground variables in an investigation of the 
association of occupational noise exposure 
and stress-induced ischemic heart disease. 
From an audiological point of view, they 
have some limitations. They will be con- 
taminated by the potential masking effects 
of ambient background noise at low fre- 
quencies and will also contain conductive 
and mixed hearing impairments. In addi- 
tion to the primary analysis of the unse- 
lected data, an attempt has been made to 
minimize these effects and to derive a rela- 
tively uncontaminated sample of presumed 























Threshold, dB HL 


*Pa indicates millipascal; HL, hearing level. 


sensorineural impairments that could be 
compared with previous work. To this end, 
further selection criteria were employed. 
First, only those persons for whom the 
hearing level at 500 Hz was not worse than 
the hearing level at 1000 Hz were selected. 
This is an approximate means of excluding 
those persons whose 500-Hz threshold has 
been substantially affected by background 
ambient noise. Second, only those persons 
for whom the average of the 2000- and 
4000-Hz thresholds is worse than the aver- 
age of the 500- and 1000-Hz thresholds were 
selected. This selects those persons with 
impairments sloping from low frequencies 
to high frequencies, which are more likely 
to be sensorineural. The selected group can, 
of course, still include a few individuals 
with mixed impairments. 

In addition to the above selection criteria, 
only those persons with no history of occu- 
pational noise exposure, with no history of 
ischemic heart disease or medication for its 
alleviation, and whose whole-blood and 
plasma viscosity measures lie within the 
normal clinical range for the testing labo- 
ratory have been selected. This is an at- 
tempt to isolate a group of persons with no 
potential idiopathic etiological factors 
leading to their sensorineural hearing im- 
pairment, to make the selection criteria 
similar to those of Browning et al,’ and to 
eliminate any pathological outliers that 
might exert a disproportionate influence on 
parametric correlation coefficients. When 
these selection criteria are employed, a res- 
idue of 124 subjects are available, whose 
characteristics are given in Table 1. Com- 
parison of the unselected and selected 
groups in Table 1 indicates a similar age 
structure and no significant group differ- 
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| Table 1.—Characteristics of Subjects * 


Unselected Subjects 
(n = 342), Mean + SD 


Age, y 57.4 + 4.5 57.6 + 4.7 
Hemoglobin, g/L 161 + 13 162 + .11 
Whole blood viscosity, mPa 
33° 11.45 + 2.18 11.53 + 2.19 
30 s" 5.54 + 0.77 6.75 + 0.75 
300 s`” 3.79 + 0.41 3.08 + 0.38 
Packed cell hemoglobin, g/L 226 + 14 227 + 14 
Packed cell viscosity, mPa 
3s" 34.54 + 5.50 34.61 + 5.51 
30 g” 13.12 + 2.25 12.98 + 2.19 


8.41 + 1.33 


500 Hz 23.3 + 8.2 22.2 + 9.7 

1000 Hz 21.1 + 9.3 24.6 + 10.7 
2000 Hz 22.8 + 12.9 29.0 + 16.6 
4000 Hz 42.6 + 19.2 561.5 + 19.0 


Selected Subjects 
(n = 124), Mean + SD 


8.40 











ences on any of the rheological variables. 
Thus, it appears that an unbiased subset (in 
rheological terms) has been generated by 
the selection criteria. The mean hearing 
thresholds of the two groups do differ, of 
course, particularly at high frequencies, as 
a direct result of the selection procedure. 


Analysis 


The data have been analyzed using a 
stepwise multiple regression procedure 
with the hearing threshold measurements 
as the independent variables. Age, occupa- 
tional group (classed as manual or nonman- 
ual occupation), and each of the rheological 
measures in turn are the dependent vari- 
ables. To account for demographic effects 
on both hearing levels and rheological mea- 
sures, the age and occupational group have 
been forced into the regression before the 
rheological measures. 


RESULTS 


The importance of each rheological 
measure is inspected separately to de- 
termine whether a significant rela- 
tionship is obtained between the hear- 
ing threshold measure and the rheo- 
logical measure after the effects of age 
and occupational group have been 
taken into account. The results are re- 
ported in Table 2 for the 342 unselected 
subjects. The table contains the partial 
correlation coefficients after account- 
ing for the effects of age and occupa- 
tional group, and those coefficients 
achieving significance at the P < .05 
and P < .01 levels are indicated. Sig- 
nificant relationships between the 
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| Table 2.—Partial Correlation Coefficients (After Control for Age and Occupation) * 


Frequency, Hz 


SLL, 








Viscosity 500 1000 2000 4000 
Unselected Subjects (n = 342) 
Plasma = 02 — 02 .03 .10 
Whole blood 
Corrected to 150 g/L Hb 





3s” 
30 s" 
300 s'' 
Corrected to 0.45 hematocrit 
3s" 
30 s" 




















300 s`’ .04 .03 .21t .27¢ 
Selected Subjects (n = 124) 
Plasma a ci .03 .05 
Whole blood 
Corrected to 150 g/L Hb 
3s" .14 .28t .30F .30¢ 
30 s"' .194¢ .32t .32t .38t 
300 s` .18t .27t .32t -374 
Corrected to 0.45 hematocrt 
38" Pir” .24ł .31ft .29ł 
30 s"' .14 .28ł .31Ft .32ł4 
300 s` .16 .27T .34t -37$ 
* Hb indicates hemoglobin 
tP < .05. 
+P < .01. 


hearing threshold measures and the 
whole-blood viscosity measures are 
observed at 2000 and 4000 Hz; these are 
stronger for the higher frequency and 
higher shear rates. There are no sig- 
nificant associations between plasma 
viscosity and hearing levels. 

A similar analysis was conducted on 
the reduced subset of 124 subjects, and 
the partial correlation coefficients for 
this analysis are given in Table 2. Asin 
the unselected group, there are no sig- 
nificant correlations between plasma 
viscosity and the hearing threshold 
measurements. However, the genera- 
tion of the reduced data subset of pre- 
sumed sensorineural impairments has 
resulted in significant correlations be- 
tween the measures of whole-blood 
viscosity and hearing level at all fre- 
quencies, which are stronger at the 
frequencies of 2000 and 4000 Hz. In the 
multivariate regression, the whole- 
blood viscosity measures at higher 
shear rates accounted fcr an addi- 
tional 5% to 7% of the variance in the 
hearing thresholds at 2000 and 4000 
Hz. This is a material contribution for 
a potential etiology in comparison 
with other known factors from clinical 
and epidemiological studies.” The al- 








ternative method of correction to a 
standard hemoglobin value of 150 g/L 
produces a pattern of correlation coef- 
ficients similar to the simple linear 
correction to a hematocrit of 0.45. 

For both the unselected and the se- 
lected data sets, the relative blood vis- 
cosity (ie, the whole-blood viscosity at 
the high shear rates divided by the 
plasma viscosity) was also calculated, 
as an indirect index of red-cell rigidity. 
(In Browning et al,’ this led to stronger 
associations between hearing level and 
blood viscosity.) In the Caerphilly 
data, the generation of this indirect 
red-cell rigidity index does not result 
in more significant associations than 
the direct whole-blood viscosity mea- 
sures. 


COMMENT 


Before discussing the above results, 
a consideration of the determinants of 
whole-blood viscosity is appropriate. A 
comprehensive account of the influ- 
ences on blood viscosity is given by 
Lowe et al,” with the major effects 
outlined below. Whole blood is a com- 
plex fluid whose viscosity depends on 
its flow characteristics, with higher 
viscosity at low shear rates and lower 
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viscosity at high shear rates. At low 
shear rates, the red cells form 
rouleaux, and the whole-blood viscos- 
ity is predominantly a function of the 
aggregation propertiesof red cells and 
their concentration. At higher shear 
rates the red cells act as free particles, 
and the whole-blood viscosity is pri- 
marily determined by the number of 
red cells (eg, the hematocrit or hemo- 
globin level), the plasma viscosity, and 
the deformability/rigidity of the red 
cells. By standardizing to a common 
hematocrit (or hemoglobin level), the 
whole-blood viscosity measures at 
high shear rates are then functions of 
plasma viscosity and red-cell deform- 
ability. The availability of a separate 
measure of plasma viscosity enables 
the influence of red-cell properties to 
be inferred. 

The unselected data showed signifi- 
cant correlations between hearing 
level and whole-blood viscosity mea- 
sures at high shear rates at the fre- 
quencies of 2000 and 4900 Hz. These 
associations become stronger when a 
subset of the data is analyzed so as 
largely to exclude conductive impair- 
ments and the hearing thresholds that 
are most influenced by background 
ambient noise, leaving a subset of sub- 
jects with presumed sensorineural 
hearing loss. 

There are no associations between 
plasma viscosity and hearing level, 
apparently contradicting Browning et 
al,’ where an inverse relationship was 
obtained, leading to the stronger rela- 
tionships with red-cell rigidity. How- 
ever, the data in the Caerphilly cohort 
are taken from men only ina relatively 
restricted age range; inspection of Ta- 
ble 1 shows very little relative variance 
in the plasma viscosity measure com- 
pared with that in the previous report. 
This would be sufficient explanation 
for nonemergence herein of such a 
correlation. Thus, the present finding 
of significant correlations with whole- 
blood viscosity but not plasma viscos- 
ity implicates red-cell properties. 

The correction to a standard hemo- 
globin level of 150 g/L in the Caer- 
philly data and the simple linear cor- 
rection to 0.45 hematocrit as employed 
by Browning et al’ lead to broadly 
similar results, although the data in 
Table 2 at 500 Hz suggest that the more 
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complex correction to a standard he- 
moglobin level of 150 g/Lis marginally 
though not significantly superior. _ 
Analysis of data from the Caerphilly 
Collaborative Heart Disease Study 
provides independent evidence sup- 
porting an association between whole- 
blood viscosity measures and hearing 
levels in individuals with sensorineu- 
ral hearing impairment for whom 
there is no identifiable etiological fac- 
tor. It is not the intention of this com- 
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munication to discuss the determi- 
nants of whole-blood viscosity in terms 
of hemoglobin and other hematologi- 
cal indexes, but a preliminary analysis 
of the Caerphilly data suggests that 
the strength of relationships between 
hearing levels and whole-blood viscos- 
ity exceeds that for hearing levels and 
the standard hematological indexes, 
such as packed cell volume, mean cor- 
puscular volume, mean corpuscular 
hemoglobin, and hemoglobin level. The 
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confirmation of a strong link between 
hearing level in sensorineural hearing 
impairment and whole-blood viscosity 
is encouraging, and as more refined 
laboratory techniques become avail- 
able (such as red-cell filtration tech- 
niques), it may be possible to develop 
both clinical studies and animal mod- 
els to probe further the potential rela- 
tionships between auditory function 
and blood viscosity. 
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Comparison of Computed Tomography and 


Magnetic Resonance Imaging in 


Chronic Otitis Media With Cholesteatoma 


Peter J. Koltai, MD; Frederick A. Eames, MD; Steven M. Parnes, MD; Gary W. Wood, MD; Bjorn Bie, MD 


e We prospectively studied 10 patients 
with chronic otitis media suspected of 
having cholesteatoma with computed to- 
mography and magnetic resonance imag- 
ing to assess which imaging modality 
would be most specific in predicting the 
presence of cholesteatoma. The interpre- 
tation of images was then correlated with 
the operative findings. In9 of the 10 cases, 
computed tomography accurately pre- 
dicted the extent and destructiveness of 
the disease but did not consistently differ- 
entiate between cholesteatoma and asso- 


i a previous report, we demon- 
strated the normal anatomy of the 
temporal bone comparing computed 
tomography (CT) and magnetic reso- 
nance imaging (MRI) and found that 
MRI was most applicable for soft- 
tissue imaging, especially of neural 
structures. Our findings suggested 
that MRI, with its ability to highlight 
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ciated granulation tissue. In 2 of the 10 
cases, the T,-weighted magnetic reso- 
nance imaging demonstrated high signal, 
suggestive of cholesteatoma. In one case, 
magnetic resonance imaging predicted 
cholesteatoma on the basis of bony de- 
struction. However, in 7 of 10 cases the 
scan was nonspecific for cholesteatoma. 
We conclude that high-resolution com- 
puted tomography remains the primary 
imaging modality for chronic otitis media. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1231-1233) 


tissues with a high fat content, might 
be a valuable imaging modality for 
chronic otitis media with cholesteato- 
ma. We prospectively studied 10 pa- 
tients who had a clinical diagnosis of 
chronic otitis media with cho- 
lesteatoma utilizing CT and MRI to 
assess which imaging modality would 
be most specific in predicting the ex- 
tent of cholesteatoma. The interpreta- 
tion of the images was then correlated 
with the operative findings. 


PATIENTS AND METHODS 


The study group consisted of 10 patients 
seen in the Division of Otolaryngology of 
the Albany (NY) Medical College (P.J.K., 
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S.M.P.) who had clinical evidence of chronic 
otitis media with suspected cholesteatoma 
and who had no previous otologic surgery 
other than myringotomy and ventilation 
tubes. Each patient had a standard preop- 
erative evaluation that included CT and 
MRI scanning. 

The CT scans were performed on a con- 
temporary scanner (General Electric 8800). 
A targeted bone algorithm scanning tech- 
nique was employed with display of an ex- 
tended attenuation scale (Hounsfield). Im- 
ages were obtained in axial and coronal 
planes with slice thickness of 1.5 mm with- 
out overlap. The factors for the interpreta- 
tion of cholesteatoma on the CT scans were 
the presence of a soft-tissue density in the 
air-containing spaces of the middle ear and 
mastoid and evidence of bony erosion. The 
MRI scans were performed on a contempo- 
rary scanner (General Electric Signa 1.5-T 
Super Conducting Unit). Pulse sequences 
utilized included spin-echo, T,-weighted ax- 
ial scans (TR = 1500 to 2000 ms, TE = 40 to 
80 ms), 3-mm slice thicknesses, with 1.5- 
mm interslice spacing; and T,-weighted ax- 
ial scans (TR = 400 to 600 ms, TE = 20 to 40 
ms), 3-mm slice thicknesses, with 1.5-mm 
interslice spacing. The factors for the in- 
terpretation of cholesteatoma on the MRI 
scan were a hyperintense signal on the T,- 
weighted images or evidence of bony ero- 
sion. 

The patients then underwent otologic 
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Fig 2.—Case 4, right ear. Top, Axial computed 
tomogram (left frame, inferior image; right 
frame, superior image) showing soft-tissue 
density in the attic, with medial displacement of 
ossicles (arrow), suggestive of cholesteatoma. 
Bottom, Coronal magnetic resonance imaging 
(MRI), T,-weighted image (left frame, posterior 
image, right frame, anterior image) showing 
isointense signal (arrow) in the middle ear (right 
frame) and hyperintense signal (arrow) in the 
mastoid (left frame), suggestive of cho- 
lesteatoma. 
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Fig 1.—Case 2, left ear. Top left, Coronal computed tomographic scan showing a soft-tissue den- 
sity in the middle ear and antrum with erosion of malleus head and tegmen (arrow), suggestive 
of cholesteatoma. Top right, Coronal magnetic resonance imaging (MRI), T,-weighted image 
showing isointense signal from middle ear and antrum (arrow), indicating soft-tissue density not 
specific for cholesteatoma. Bottom left, Axial MRI, T.-weighted image showing hyperintense sig- 
nal from middle ear, antrum, and mastoid (arrow), suggestive of inflammation. 
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Case No. CT 

1 Negative 
2 Positive 
3 Positive 
4 Positive 
5 Negative 
6 Positive 
Ube: Positive 
8 . Fp Positive 
4 "TN Positive 

10 Positive 


Fig 3.—Case 7, left ear. Top left, Coronal computed tomogram showing a soft-tissue density in 
the middle ear, attic, and antrum with erosion of the lateral wall of the horizontal semicircular ca- 





nal (arrow), suggestive of cholesteatoma. Top right, Coronal magnetic resonance imaging (MRI), 
T,-weighted image (left frame, anterior image; right frame, posterior image) showing isointense 
signal (arrow) in the middle ear (left frame) and hyperintense signal (arrow) in the mastoid, sug- 
gestive of cholesteatoma (right frame). Bottom left, Axial MRI, T,-weighted image showing diffuse 
hyperintense signal (arrow) from middle ear and mastoid area, suggestive of inflammation. 


Summary of Results Comparing CT and MRI in Predicting Presence of Cholesteatoma* 


MRI Surgery 
Negative No cholesteatoma 
Positive Cholesteatoma 
Negative Cholesteatoma 
Positive Cholesteatoma 
Negative Cholesteatoma 
Negative Cholesteatoma 
Positive Cholesteatoma 
Negative Cholesteatoma 
Negative Cholesteatoma 
Negative Cholesteatoma 


* CT indicates computed tomography; MRI, magnetic resonance imaging. 


surgery appropriate to the extent of their 
disease. The surgical findings were corre- 
lated with both the CT and the MRI find- 
ings. The study was approved by the Albany 
Medical College Committee on Research 
Involving Human Subjects. Written in- 
formed consent was obtained before par- 
ticipation in this study. 


RESULTS 


The results are given in the Table; 
also see Figs 1 through 3. 


COMMENT 


Recently, Mafee et al? reported an 
excellent correlation between CT scans 
and surgical findings in patients with 
cholesteatoma; however, in seven pa- 
tients who had concomitant MRI stud- 
ies, they found the scans to be nonspe- 
cific for cholesteatomas of the middle 
ear and mastoid. 

Our current study confirms the find- 
ings of Mafee et al and demonstrates 
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that standard MRI scans are generally 
nonspecific for cholesteatoma in either 
the T,- or T,-weighted modes. We are 
currently assessing whether specifi- 
cally tailored surface coils may pro- 
vide better spatial resolution and in- 
creased tissue differentiation for 
chronic otitis media with cholesteato- 
ma. For now, CT remains the primary 
imaging modality for this disease. 


We greatly appreciate the assistance of Susan 
Lashoff in the preparation of the manuscript, and 
Michael Ciarmiello in the preparation of the 
illustrations. 
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An Animal Model of Hearing Loss From 


a-Difluoromethylornithine 


Cornelius Jansen, MD; Douglas E. Mattox, MD; Kenneth D. Miller, MD; William E. Brownell, PhD 


è a-Difluoromethylornithine is a new an- 
tineoplastic and antiparasitic drug that in- 
hibits the synthesis of polyamines. It 
causes a sensorineural hearing loss in hu- 
mans. We have established an animal 
model for a-difluoromethylornithine-in- 
duced hearing loss. The time course for 
onset and recovery of the hearing loss in 
animals was similar to that seenin humans. 
Electrophysiologic and histologic data 
suggest that the anatomic site of a-difluo- 
romethylornithine-induced hearing loss is 
the organ of Corti. Unlike other drugs with 
ototoxic effects, the specific enzymatic 
site of action of a-difluoromethylornithine 
is known, making it a potentially important 
tool in auditory research. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1234-1237) 


-Difluoromethylornithine (DF- 
MO) is a new antineoplastic 

and antiparasitic drug that inhibits 
the synthesis of polyamines.’ Early 
clinical trials using DFMO to treat 
human tumors revealed an unexpected 
side effect; a significant number of pa- 
tients suffered a sensorineural hearing 
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loss.2* Most patients had significant 
recovery of the hearing loss 4 to 6 
weeks after administration of the drug 
was stopped.” 

a-Difluoromethylornithine irrevers- 
ibly inhibits ornithine decarboxylase, 
a critical enzyme in the synthesis of 
polyamines (Fig 1).°* The polyamines, 
including putrescine, spermine, and 
spermidine, are small highly charged 
molecules and are believed to be im- 
portant in cell growth and diffe- 
rentiation.° a-Difluoromethylorn- 
ithine has had recent application as an 
antiparasitic agent in the treatment 
of trypanosomes causing African 
sleeping sickness*!''? and Pnewmocys- 
tis carinii pneumonia in patients 
with acquired immunodeficiency 
syndrome.” 

In human trials hearing loss devel- 
oped after 4 to 8 weeks of therapy.** A 
high-frequency hearing loss was noted 
first, and with further treatment the 
middle and low frequencies were also 
involved. Other significant toxic ef- 
fects of DFMO include thrombocytope- 
nia, neutropenia, and gastrointestinal 
symptoms.” * 

Polyamines have recently been iden- 
tified in the rat cochlea by Schweitzer 
et al.° However, they did not observe a 
significant auditory threshold shift in 
animals given 500-mg/kg subcutane- 
ously daily for 4 weeks. This dose did 
not reduce the cochlear polyamine con- 
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tent to levels known to compromise 
other polyamine-dependent processes. 
Administration of a higher dose (3% 
DFMO in drinking water supple- 
mented with additional daily injection 
of 200 mg/kg, estimated daily dose 4.5 
g/kg per day) did cause a decrease in 
both spermine and spermidine, but 
there was no associated hearing loss. 

This study was designed to deter- 
mine if hearing loss could be induced in 
animals by administration of DFMO 
for a duration similar to that causing 
hearing loss in humans. Hearing was 
also assessed after the administration 
of DFMO was terminated to determine 
if there was any recovery of hearing. 


MATERIALS AND METHODS 


Adult pigmented guinea pigs with an ini- 
tially good Preyer’s reflex (ear twitch in re- 
sponse to a hand clap) were given DFMO in 
their drinking water in 0.6%, 1.8%, and 
2.4% solutions to determine the long-term 
morbidity from the drug. None of the ani- 
mals tolerated the 2.4% solution for more 
than 2 weeks, but the animals did survive on 
the lower doses. Some animals receiving the 
1.3% solution lost weight, but not more 
than 10%. Therefore, the remainder of the 
experiment was continued with the 1.3% 
solution. Autopsies performed on the ani- 
mals that died while receiving DFMO did 
not demonstrate abnormalities of the bone 
marrow, kidneys, or gastrointestinal tracts. 

Auditory thresholds were assessed with 
brain-stem audiometry. Animals were 
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Ornithine 


Ornithine 
Decarboxylase 


DFMO =i 


Putrescine 


Spermidine 


Spermine 


Fig 1.—Biosynthetic pathway of polyamines. 


anesthetized with sodium pentobarbital, 18 
mg/kg intraperitoneally; fentanyl, 0.1 
mg/kg intramuscularly; and droperidol, 5 
mg/kg intramuscularly. The guinea pig 
was stabilized with a head holder and test- 
ed in an electrically shielded acoustic cham- 
ber. Copper wires were placed on the vertex 
and right bulla through separate stab inci- 
sions. A silver chloride ground wire was 
placed subcutaneously over the left bulla. 
Acoustic clicks were produced by a 5-volt 
100-microsecond rectangular pulse at an 
interval of 60 milliseconds into a Beyer DT- 
48 speaker and had a peak seund pressure 
level of 110 dB. The acoustic clicks were at- 
tenuated and delivered in 5-dB increments 
into the right ear canal. The evoked poten- 
tials were differentially amplified between 
the vertex and bulla electrodes. The re- 
sponse to 500 repetitions was digitized by a 
DT 3348 A/D Data Translation board and 
averaged to extract evoked petential wave- 
forms lasting 18 milliseconds. The wave- 
forms evoked at different intensities were 
stored on magnetic tape for further analysis. 

Two animals were killed after 8 weeks of 
treatment and the cochleas harvested for 
histologic evaluation. The animals were 
anesthetized with intraperiteneal barbitu- 
rate and decapitated. The temporal bones 
were removed and the cochlea immediately 
perfused according to the method of Santi 
with 2% osmium tetroxide in 0.1 mol/L of 
phosphate buffer containing 1% potassium 
ferricyanide." The cochleas were washed in 
buffer, dehydrated in a graded series of 
ethanol and propylene oxide, and embedded 


Arch Otolaryngol Head Neck Surg—Vol 115, October 1989 





Brain-stem Audiometric Threshold After a-Difluoromethylornithine Treatment * 


a-Difluoromethylornithine Treatment, wk 


Animal No. 
DM 06 60 dB SPLt 
DM 07 50 
DM 04 50 


DM 26 


DM 28 

Average 

SD 

Hearing loss 
* Minus sign indicates not tested. 





tThreshold for control animals equals 55-dB sound pressure level (SPL) (relative to 0.0002 dynes/cm?). 


in resin (Medcast, Ted Pella Inc, Redding, 
Calif). The bone and excess plastic were re- 
moved from the embedded cochleas and the 
tissue was dissected for both surface prep- 
arations and radial 2-um sections. 


RESULTS 


Preyer’s reflexes were present in all 
of the animals at 4 weeks, 50% of the 
animals at 6 weeks, and 25% of the 
animals at 8 weeks. 

Auditory thresholds were defined as 
the lowest sound pressure level at 
which auditory brain-stem responses 
were distinguishable from baseline 
(Table). After 4 weeks of receiving 
DFMO, the average threshold was the 
same as that of control animals: 55 dB 
(SD + 4 dB) (reference to 0 dB sound 
pressure level). After 6 weeks of 
DFMO administration, the average 
hearing threshold was 74 dB (19-dB 
loss) and at 8 weeks the average 
threshold was 89 dB (34-dB loss). The 
effect of DFMO was highly variable 
from animal to animal: the range of 
hearing loss at 6 weeks was 0 to 45 
(SD + 18 dB), and at 8 weeks was 5 to 
55 (SD + 21 dB). One (12%) of 8 ani- 
mals failed to develop a hearing loss 
from the 8 weeks of DFMO treatment. 
Animals killed at the end of the exper- 
iment had no evidence of otitis media 
as the cause of their hearing loss. 

Five animals were allowed to re- 
cover for 4 weeks after the adminis- 
tration of DFMO was withdrawn. All 
of these animals showed some recov- 
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ery except for one animal that devel- 
oped a total hearing lossduring DFMO 
treatment. The average hearing 
threshold for all five animals after 4 
weeks of recovery was 76 dB (21-dB 
loss). If the animal with total hearing 
loss is excluded, the average threshold 
was 60 dB (5-dB hearing loss). Two an- 
imals tested 8 to 12 weeks after DFMO 
was withdrawn showed an additional 
5-dB recovery. 

The auditory brain-stem recordings 
were examined for changes in wave- 
form and latency. As expected, the an- 
imals with hearing loss had an in- 
crease in latency for the first identifi- 
able wave and the amplitude of the 
entire recording was reduced. There 
were no changes in the interwave in- 
tervals after the first wave. This ob- 
servation suggests the anatomic site of 
DFMO-induced hearing loss was at the 
end organ, and that the auditory nerve 
and neural pathways were not in- 
volved. 

Representative histologic sections 
are shown in Fig 2, left and right. In 
radial sections, Hensen bodies are ev- 
ident in the outer hair cells. Surface 
preparations show loss of both inner 
and outer hair cells, as well as numer- 
ous Hensen bodies im the remaining 
outer hair cells. 


COMMENT 


The time course of the development 
of hearing loss in these animals from 
DFMO was similar to that observed in 
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Fig 2.—Left, A radial section from an a-difluoromethylornithine-treated animal. There are Hensen bodies 
in the outer hair cells (arrow). Right, A surface preparation from an a-difluoromethylornithine-treated an- 
imal. There are multiple Hensen bodies in the outer hair cells (arrows), two missing inner hair cells (arrow- 
heads), and a missing outer hair cell (asterisk). 


humans. Eight weeks of DFMO treat- 
ment in humans caused hearing loss in 
30% to 70% of subjects.?* The guinea 
pigs also developed hearing loss after 
6 to 8 weeks of treatment. 

The animal model is also similar to 
humans in that not all animals devel- 
oped a hearing loss. Although the dose 
humans received is known, the total 
dose the animals received could vary 
according to the animal’s size and fluid 
consumption. Attempts to estimate 
the total dose the animals received 
were frustrated by their tendency to 
play with the drinking spout and waste 
water. However, it is unlikely that to- 
tal water consumption varied widely 
over the long-time duration of the drug 
administration, and the variability of 
response was probably a true differ- 
ence in susceptibility to the effects of 
the drug. Additional studies correlat- 
ing hearing loss to serum concentra- 
tions of DFMO are needed to corrobo- 
rate this hypothesis. 

Hearing made at least a partial re- 
covery by 4 weeks after the drug was 
discontinued, again paralleling the ef- 
fects of the drug seen in humans.** 
Additional studies are needed to de- 
termine if more recovery occurs with 
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longer posttreatment intervals. 

Schweitzer et al reported that no 
hearing loss was seen in rats receiving 
a low dose of DFMO (500 mg/kg per 
day) for 4 weeks, or a high dose (4.5 g/ 
kg per day) for 2 weeks. Both the dose 
and duration of treatment in our study 
were greater than in this previous 
report. In our study, the animals had 
an average weight of 0.4 kg and an es- 
timated consumption of 200 mL per 
day of 1.3% DFMO solution, giving an 
estimated consumption of 6 g/kg per 
day. Whereas Schweitzer et al’ 
treated their animals for a maximum 
of 4 weeks, we did not observe hearing 
loss until 6 to 8 weeks. This time course 
for the development of hearing loss 
was similar to DFMO-induced hearing 
loss in humans. 

The question remains if the ototoxic 
effect of DFMO is a result of inhibition 
of polyamine synthesis or some other 
unrelated mechanism. The best known 
roles of polyamines are on active 
cell processes, gene regulation, cell 
growth, differentiation, and secre- 
tion.'* The toxic effects on hearing were 
entirely unexpected in the phase I 
clinical trials. Schweitzer et al did 
demonstrate detectable levels of poly- 
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amines in homogenates of whole co- 
chlea. The levels of cochlear poly- 
amines were unchanged by the 4-week 
administration of low-dose DFMO, but 
were slightly lowered by a short course 
of high-dose DFMO. This suggests that 
the hearing loss we observed most 
likely results from the effect of DFMO 
on polyamine synthesis. The more gen- 
eral question of whether the primary 
effect of DFMO is on the cochlea, or 
some more general mechanism affect- 
ing the animal as a whole, remains to 
be answered. 

Although the anatomic site of 
DFMO-induced hearing loss is still 
unknown, our data suggest that it is in 
the cochlea. There were histologic 
changes identified within the outer and 
inner hair cells, and interwave laten- 
cies of the brain-stem response did not 
change in animals developing a hear- 
ing loss. This is consistent with the 
human data in which no peripheral or 
central neuropathies have been re- 
ported after DFMO treatment. 

Inhibition of ornithine decarboxy- 
lase has been hypothesized to be the 
site of action of some ototoxins, includ- 
ing aminoglycosides.'*'* Unlike other 
drugs with ototoxic effects, the exact 
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biochemical site of DFMO activity is 
known. Therefore, the study of DFMO- 
induced hearing loss may Drovide the 
opportunity to understand some fun- 
damental mechanisms of how poly- 
amines are involved in heéring. 

To our knowledge, we have devel- 
oped the first animal model for DFMO- 
induced hearing loss. After 8 weeks of 
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administration of a 1.3% solution in 
drinking water, guinea pigs developed 
an average of 34-dB hearing loss. After 
the drug was discontinued the animals 
had partial, but not total, recovery of 
hearing. These observations parallel 
the apparently reversible effects on 
hearing seen in human clinical trials. 
Histologic and electrophysiologie data 
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suggest that the cochlea is the ana- 
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Effects of Oral Cromolyn on the 


Nasal Response due to Foods 


Z. Pelikan, MD, M. Pelikan-Filipek, MD 


@ Thirty-eight patients with a perennial 
allergic rhinitis, who developed a nasal re- 
sponse to ingestion challenge with certain 
foods, were randomly selected for protec- 
tion tests with oral cromolyn sodium (Nal- 
crom). The food challenges were per- 
formed in combination with rhinomanome- 
try. The patients were pretreated with 
cromolyn or placebo by double-blind 
crossover schedule, in a daily oral dose of 
200 mg (four times), starting 3 days before 
and continuing up to 3 days after the food 
ingestion challenge. The 38 patients pre- 
viously developed 25 immediate, 24 late, 
and 6 delayed nasal responses to food in- 
gestion challenge. Cromolyn fully pre- 
vented 15, significantly decreased 9, and 
was ineffective in 1 case of immediate na- 
sal response. Of the 24 cases of late 
response, cromolyn fully prevented 10, 
significantly decreased 12, and was inef- 
fective in 2. Of the 6 cases of delayed re- 
sponse, 2 cases were decreased signifi- 
cantly by cromolyn, while the other 4 
cases were not. The protection effects of 
oral cromolyn were highly significant for 
the immediate and late nasal responses 
and nonsignificant for delayed responses. 
It can be concluded that cromolyn in a 
daily oral dose of 200 mg four times 
prevented the immediate and late nasal 
responses to ingested food. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1238-1243) 


Accepted for publication April 21, 1989. 

From the Department of Allergology and Im- 
munology, Institute of Medical Sciences “De 
Klokkenberg,” Breda, the Netherlands. 

Read in part before the 42nd Annual Meeting of 
the American Academy of Allergy and Clinical 
Immunology, New Orleans, La, March 21-26, 1986; 
and at the Sixth International Food Allergy 
Symposium, “Adverse Reactions to Foods and 
Additives,” Boston, Mass, November 13-14, 1987. 

Reprint requests to Department of Allergology 
and Immunology, Institute of Medical Sciences 
“De Klokkenberg,” Galderseweg 81, 4836 AE Bre- 
da, the Netherlands (Dr Pelikan). 


llergic rhinitis due to adverse reac- 
tions to foods and the involve- 
ment of hypersensitivity as one of the 
suspected mechanisms has already 
been reported in the literature.: 
However, the possible role of food 
allergy and food in general in subjects 
suffering from nasal complaints re- 
mains underestimated by clinicians. In 
the literature there is a dearth of 
information concerning not only the 
involvement of foods and food allergy 
in the allergic disorders of the airway, 
but also the pharmacologic control and 
treatment of such disorders.'*>74 

Oral cromolyn sodium and its possi- 
ble protective effects on various clini- 
cal manifestations of food hypersensi- 
tivity have regularly been discussed in 
the literature, though sometimes from 
controversial points of view.* How- 
ever, we were unable to find any report 
in the available literature concerning 
the investigation of the possible pro- 
tective effects of oral cromolyn on the 
nasal response to food ingestion chal- 
lenge, especially on the particular 
types of nasal response, in a suffi- 
ciently large and well-diagnosed group 
of patients. 

The purpose of this study, being a 
continuation of our preliminary arti- 
cles, >!) was to investigate the possi- 
ble existence of protective effects of 
oral cromolyn sodium (Nalecrom) on 
the three basic types of nasal response 
to food ingestion challenge in patients 
with allergic rhinitis'* and to define the 
indications for the practical use of this 





*References 2, 8, 9, 11, 13, 15, 17, 18, 21, 22, 24- 
37. 
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drug in patients suffering from nasal 
complaints due to the food ingested. 


PATIENTS AND METHODS 
Patients 


Thirty-eight patients who developed a 
nasal response to ingestion challenge with 
certain foods, correlating with positive his- 
tory and/or positive intracutaneous tests, 
were included in this study. These 38 pa- 
tients were randomly selected from a large 
group of 142 patients who had been studied 
and extensively described in our previous 
study." Patients were aged 14 to 60 years 
and had perennial allergic rhinitis (nasal 
obstruction accompanied by hypersecre- 
tion, sneezing, and itching to various de- 
grees) for longer than 5 years. 

A routine diagnostic procedure was done 
in all patients, which included skin tests 
and nasal challenges with inhalant aller- 
gens, food-focused history, intracutaneous 
tests with standard and supplementary se- 
ries of food extracts, and ingestion chal- 
lenge with selected foods in combination 
with recording of nasal resistance by means 
of rhinomanometry. 

None of the patients studied had had an 
anaphylactic or other serious life-threat- 
ening reaction to foods in the past. None 
had received previous immunotherapy or 
used oral corticosteroids or long-acting an- 
tihistamines. Treatment with topical corti- 
costeroids and intranasal eromolyn was 
stopped at least 4 weeks before the study. 
No short-acting antihistamines were given 
during 46 hours and no topical deconges- 
tants during 12 hours before each of the 
food ingestion challenges. The food selected 
for ingestion challenge and related foods 
were always avoided for at least 7 days be- 
fore each of the ingestion challenges. 

The 38 patients developed the following 
types of nasal response to food ingestion 
challenge: 8 isolated immediate, 10 isolated 
late, 14 dual late (a combination of an im- 
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Table 1.—Survey of Foods Used and Particular Types of Nasal Responses * 


Total IINR ILNR DLNR IDNR DDNR 

(N = 38) (n = 8) (n = 10) (n = 14) (n = 3) (n = 3) 
Cheese 7 1 2 2 1 1 
Chocolate 6 2 2 1 1 (0) 
Peanuts 4 1 1 (0) 1 1 
Shrimp 2 (0) 1 1 (0) (0) 
Apple 2 O 1 1 (0) O 
Tomato 2 1 0 1 0 0 
Egg 1 O (0) 1 O (0) 
Onion 1 (0) 1 0 (0) 0 
Hazelnuts 1 0 (0) 1 0 (0) 
Codfish 1 1 0 0 (0) O 
Banana 5 1 0) (0) 1 (0) o 
Garlic 1 (0) O 1 (0) (0) 
Pork -S 1 0 0 1 0 (0) 
Sherry 1 0 (0) 1 0 (0) 


* IINR indicates isolated immediate nasal response; ILNR, isolated late; DLNR, dual late; IDNR, isolated de- 


layed; and DDNR, dual delayed. 


mediate and a late), 3 isolated delayed, and 
3 dual delayed responses (a combination of 
an immediate and a delayed). In 21 of these 
patients, the nasal response to the food in- 
gestion challenge was verified by the dou- 
ble-blind placebo-matched crossover tech- 
nique, as was reported in our previous 
study." 


Skin Tests 


Dialyzed and lyophilized food extracts, 
diluted in phesphate-buffered saline (dry 
weight of food extract in milligrams per 1 
mL of phosphate-buffered saline; Labora- 
tory “Diephuis,” Groningen, the Nether- 
lands), were used in the following concen- 
trations: cheese and eggs, each in 1 mg/mL; 
nuts, chocolate, cocoa powder, Dutch 
sweets, nonalcoholic beverages, beers, and 
wines, each in ).5 mg/mL; meat, spices, and 
beans, each in 0.2 mg/mL; all other foods, 
each in 0.1 mg/mL. 

Scratch tests were performed and evalu- 
ated after 20 minutes. If they were negative, 
then intracutaneous tests were carried out 
and the results evaluated after 20 minutes 
and 4, 8, 12, 36, 48, 60, 72, 84, and 96 hours. 
A positive skim response, appearing within 
20 minutes, was considered to be an imme- 
diate skin response, that appearing be- 
tween 6 and 2% hours was considered to be 
a late skin response, and that appearing af- 
ter 48 hours was considered to be a delayed 
skin response“ 


Rhinomanometry 


A modification of the posterior technique, 
described previously by us in detail, >+ 
was used for assessing the nasal mucosa 
response. The nasal resistance values 
(nasopharynx-nostril-pressure gradient 


[NPG] values) were recorded. The nasal re- 
sponse was considered to be positive when 
the mean NPG values after food ingestion 
challenge increased by at least 2.7 + 0.6cm 
H,O (mean + 2 SDs) with respect to the 
“initial” values, recorded at least at three 
consecutive intervals.'* 


Food Ingestion Challenge 


The open food ingestion challenge was 
performed according to the following 
schedule: (1) baseline values were recorded 
at 0.5 and 10 minutes; (2) the food was in- 
gested within 5 minutes, and then a 1-hour 
waiting period followed to allow the food to 
be digested; during this hour interval the 
nasal values were measured every 15 min- 
utes to exclude an unexpected or too-early 
nasal response; (3) after the 1-hour waiting 
interval, the actual postchallenge nasal val- 
ues were recorded at 0, 10, 20, 30, 45, 60, 90, 
and 120 minutes and then every hour up to 
the 12th hour and every second hour during 
the 24- to 36-hour intervals and the 47- to 
56-hour intervals." 

A survey of foods used for ingestion 
challenge, protection tests with cromolyn, 
and the particular types of nasal response 
is given in Table 1. 


Control Test 


The control ingestion challenge con- 
ducted with cooked rice, cooked potatoes, or 
glucose solution, depending on the patient’s 
problem, was performed in the same way as 
the experimental food challenge." 


Rhinoscopy Complaints 


The appearance of the nasal mucosa, na- 
sal complaints, and other complaints were 
recorded before and then every 2 hours 
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during the 0- to 12-, 24- to-35-, and 47- to 
56-hour periods after non-pretreated as 
well as pretreated ingestion challenges." 


Other Diagnostic Factors 


Radioallergosorbent test, single radial 
immunodiffusion (Mancini technique), 
blood leukocyte and eosinophil count, and 
eosinophil count in nasal secretions were 
performed as previously described." 


Drugs 


Cromolyn sodium (Nalcrom) was used in 
powder form administered orally in cap- 
sules (one capsule being 100 mg). Placebo 
was the tablet material in powder form ad- 
ministered orally in capsules (one capsule 
being 100 mg of tablet material). 


Protection Tests and Study Design 


In the patients selected, the food inges- 
tion challenge as well as the control inges- 
tion challenge with an indifferent food were 
repeated, and then two protection tests, one 
with oral cromolyn and another with pla- 
cebo, were performed. The design of the 
study was double-blind eressover placebo- 
matched. The basic schedule of the protec- 
tion tests (pretreated challenge) was simi- 
lar to that of the non-pretreated challenge. 

The patients were pretreated with cro- 
molyn sodium and placebo in a daily oral 
dose of 4 X 2 capsules (4 xX 200 mg) taken 30 
minutes before meals (at 8 AM and at 1, 7, 
and 11 PM) starting 3 days before the chal- 
lenge and continuing throughout the chal- 
lenge day up to 3 days after the chailenge. 
The tests were separated by an interval of 
7 days. 

The protection effects with the oral cro- 
molyn were considered to be clinically sig- 
nificant when the NPG values recorded af- 
ter the pretreated food ingestion challenge 
decreased by at least 50% with respect to 
the NPG values recorded after the non- 
pretreated food ingestion challenge. 


Statistical Analysis 


The particular types of the nasal re- 
sponse to food ingestion challenge were 
statistically evaluated by the Wilcoxon 
Matched Paired-Signed-Ranks Test, com- 
paring the NPG values reeorded after food 
challenge with mean NPG values of base- 
line (before the challenge). 

The positive nasal responses of a partic- 
ular type were compared with appropriate 
control challenges and statistically evalu- 
ated by the Mann-Whitney U Test. The re- 
sults of the repeated faod challenges were 
compared with those observed in the previ- 
ous study" (reproducibility) and statisti- 
cally evaluated by the Mann-Whitney 
U Test. 

The results of both protection tests (cro- 


Cromolyn—Pelikan & Pelikan-Fililpek 1239 


Table 2.—Time Course of Basic 
Types of Nasal Response to Food 
Ingestion Challenge 


Onset Maximum Resolving 


Immediate, 
min 60-70 


90-105 
8-10 
32-38 


150-180 
12-24 
48-56 


Late, h 4-6 
Delayed, h 26-30 





molyn and placebo) and their differences 
were statistically analyzed and evaluated 
by the Wilcoxon Paired-Signed-Ranks Test. 
A P value below .05 was considered to be 
statistically significant in all analyses. 


RESULTS 
Types of Nasal Response 


The 38 patients developed 25 imme- 
diate (INR; P < .02), 24 late (LNR; 
P < .01), and 6 delayed (DNR; P < .05) 
nasal responses to food ingestion chal- 
lenge. Eight of them were isolated im- 
mediate, 10 isolated late, 3 isolated de- 
layed, 14 dual late, and 3 dual delayed 
nasal responses. The time course of the 
basic types of nasal response to food 
ingestion challenge is described in Ta- 
ble 2. 


Control Ingestion Challenge 


No significant NPG changes were 
recorded during the 38 control food in- 
gestion challenges (P > .1). 


Comparison Between Previous and 
Actual Food Ingestion Challenges 


None of the 38 patients studied 
showed any statistically significant 
differences in NPG values between the 
first (previous) and the second (actual) 
challenges. The P values for the par- 
ticular types of nasal response were as 
follows: INR, P > .1; LNR, P > .05; and 
DNR, P > .05. 


Protection Tests With Oral 
Cromolyn 


The oral cromolyn demonstrated the 
following protective effects on the par- 
ticular types of nasal response to food 
ingestion challenge. (1) For INR, the 
cromolyn fully prevented 15 (60%), 
significantly decreased 9 (36%), and 
was ineffective in 1 case (4%). (2) For 
LNR, the cromolyn fully protected 10 
(42%), significantly decreased 12 
(50% ), and was ineffective in 2 cases 
(8% ). (3) For DNR, the cromolyn sig- 
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Fig 1.—The mean nasopharynx-nostril-pressure gradient (NPG) values after non-pretreated and 
pretreated responses due to the food ingestion challenge, with respect to the appropriate control 
NPG values calculated from all patients developing the same type of nasal response, immediate 
nasal response (n = 23); closed circles indicate non-pretreated response; open circles, response 
pretreated with cromolyn sodium (Nalcrom); and crosses, control test (n = 23). 
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Fig 2.—The mean nasopharynx-nostril-pressure gradient (NPG) values after non-pretreated and 
pretreated response due to the food ingestion challenge, with respect to the appropriate control 
NPG values calculated from all patients developing the same type of nasal response, late nasal 
response (n = 24); closed triangles indicate non-pretreated response; open triangles, response 
pretreated with cromolyn sodium (Nalcrom); and crosses, control test (n = 24). 


nificantly decreased 2 (33% ) and non- 
significantly decreased 4 cases (67% ). 
The protective effects of oral cromolyn 
as compared with placebo were statis- 
tically highly significant for INR 
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(P < .001), distinctly significant for 
LNR (P <.01), and nonsignificant for 
DNR (P < .05). The non-pretreated 
nasal responses to food ingestion chal- 
lenge as well as those pretreated with 
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Fig 3.—The mean nasopharynx-nostril-pressure gradient (NPG) values after non-pretreated and 
pretreated responses due to the food ingestion challenge, with respect to the appropriate control 
NPG values calculated from all patients developing the same type of nasal response, delayed na- 
sal response (n = 6); closed squares indicate non-pretreated response; open squares, response 
pretreated with cromolyn sodium (Nalcrom); and crosses, control test (n = 6). 


oral cromolyn are summarized in Figs 
1 through 3. 


COMMENT 


The participation of food in allergic 
rhinitis symptoms has already been 
discussed in the literature, though 
sometimes from controversial points 
of view." There is a dearth of infor- 
mation concerning the well-docu- 
mented data confirming the causative 
role of foods in nasal complaints in a 
sufficiently large group of patients 
with rhinitis." 

The three types of nasal response 
to foed ingestion challenge described 
in our previous studies’”!'3* may be 
comparable with the basic types of na- 
sal response to inhalant allergens re- 
ported previously by us.*® A hyper- 
sensitivity mechanism has been 
suggested as one of the possible path- 
ways- However, the exact mech- 
anisms underlying the particular 
types of nasal response to foods and 
those to inhalant allergens must not 
necessarily be similar and com- 
parable.*'* Unfortunately, the exact 
mechanisms leading to the particular 
types of nasal response to food in- 
gested are not yet fully clarified and 
need more concurrent immunologic 
studies.'* 


The food ingestion challenge should 
be considered one of the important di- 
agnostic tools for the detection and 
confirmation of the role of a certain 
food in patients’ complaints.’* Its 
technical and interpretation aspects as 
well as basic methods employed (open 
vs double-blind challenge) have al- 
ready been exhaustively discussed in 
our previous studies.’ 

The ingestion challenge with se- 
lected foods is utilized at our depart- 
ment as a standard part of the routine 
diagnostic procedure in patients suf- 
fering from various disorders to con- 
firm the participation of a certain food 
in the patient’s complaints and to 
detect the particular type of organ 
response, in this case nasal re- 
sponse.” 84447 

We also routinely use another mod- 
ification, the so-called protection tests, 
where the challenge is pretreated with 
a certain drug.” The “protective 
effects” of the drug investigated refer 
then to its ability to prevent or signif- 
icantly decrease the development of 
the organ response due to the allergen 
challenge, in this case food ingestion 
challenge. 

The protective effects of oral cro- 
molyn on various clinical manifesta- 
tions due to the adverse reactions to 
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foods have regularly been studied and 
published in the literature. In most of 
these studies, however, the possible 
protective effects of oral cromolyn on 
the skin disorders (atopic eczema, 
urticaria),””**** colon disorders (colitis 
ulcerosa, Crohn’s disease), or mul- 
tiple symptoms”'**5* due to adverse 
reactions to foods, have been investi- 
gated. 

Moreover, in a majority of these 
studies, the protective effects of oral 
cromolyn were evaluated only by the 
recording of symptom scores or clini- 
cal improvement and they were not 
related to a qualitatively and quanti- 
tatively well-defined stimulus such as 
ingestion challenge with a certain 
food. There are few data available to 
illustrate the protective effects of oral 
cromolyn on nasal responses to the 
food ingested.®®!!-» 

The results of this study demon- 
strated significant protective effects of 
oral cromolyn on the INR (P < .001) 
and on the LNR (P <.01) but not on 
the DNR (P < .05), as compared with 
placebo. On the other hand, the low 
number of DNR cases did not allow 
statistical evaluation sufficient to 
demonstrate real clinical utility. 

The positive protective effects of cro- 
molyn on the INR as well as on the 
LNR due to the food ingested can sug- 
gest the following hypothesis: either 
the mechanisms underlying both types 
of nasal response may include some 
similar parts and steps, or these mech- 
anisms are different and cromolyn can 
affect all of them. 

Cromolyn possesses manifold phar- 
macologic effects. It protects the mast 
cell and basophil from degranulation 
and release or seleetive secretion of 
mediators, possibly by stabilizing cell 
membranes, by blocking calcium 
transport, and by inhibiting calcium 
gate opening induced by antigen. 
There is also evidenee suggesting that 
cromolyn elevates membrane-associ- 
ated cyclic adenosine monophosphate, 
either directly or indirectly through 
the inhibition of phosphodiesterase. 
This increase may inhibit release of 
mediators.‘ 

Cromolyn also seems to decrease the 
neutrophil chemotactic activity, to in- 
crease cyclic adenosine monophos- 
phate, and to decrease cyclic guanosine 
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monophosphate in cells such as neu- 
trophils and platelets, and tissue cells 
like lung tissue cells.**4? The exact 
mechanism(s) underlying the pharma- 
cologic actions of the oral cromolyn in 
the gut, resulting in its protective ef- 
fects on the various organs’ response 
to food ingested, is not yet fully 
clarified." 

On the other side there is a lack of 
exact knowledge of the process and 
mechanisms in the gut through which 
food and/or its parts are able to act as 
an antigen and initiate the hypersen- 
sitivity reactions leading to the re- 
sponse of a certain organ.'* The crucial 
questions in this poorly understood 
area of allergology include the role of 
the intestine in controlling uptake of 
ingested antigens, the mechanisms di- 
rectly involved during the resorption 
of the potential antigens, and lastly 
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the presentation of food antigens and 
their components." 

There are several hypotheses at- 
tempting to explain the role of foods 
and the mechanisms through which 
foods participate in hypersensitivity 
states.**°’ 

One of the most promising hypothe- 
ses concerns the mucosal barrier and 
its role in antigen handling by the 


gut." 
The involvement of the particular 
types of hypersensitivity in the partic- 
ular types of the organ’s response to 
ingested food is not yet fully clarified. 
There is evidence that besides type I 
hypersensitivity, type III and IV hy- 
persensitivity may be involved in the 
pathogenesis of certain reactions to 
foods.* Regarding the results of this 
study, as well as our previous in- 
vestigations’!!! and those of other 
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Clinical Notes 


Gadolinium 


The New Gold Standard for Diagnosing Cerebellopontine Angle Tumors 


James D. Sidman, MD; Vincent N. Carrasco, MD; Robert A. Whaley, MD; Harold C. Pillsbury III, MD 


è All physicians involved with the diag- 
nosis and management of patients with 
tumors in the temporal bone and cerebel- 
lopontine angle are faced with the chal- 
lenge removing these tumors while pre- 
serving hearing. Part of the challenge is to 
make the diagnosis while the tumor is still 
small enough to attempt a hearing-conser- 
vation surgical approach. Air-contrast (air 
cisternography) computed tomography is 
the “gold standard” by which all tech- 
niques of diagnosis are compared. Most 
physicians, however, are reluctant to use 
this test as a screen for tumors because of 
the associated morbidity, time, and ex- 
pense. We present three case reports of 
contrast-enhanced magnetic resonance 
imaging for the detection of small intra- 
canalicular or cerebellopontine angle tu- 
mors, and review the literature of this new 
and exciting technology. We feel that ga- 
dolinium-enhanced magnetic resonance 
imaging is now the procedure of choice for 
evaluating patients with suspected tem- 
poral bone tumors. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1244-1247) 


[iesire cerebellopontine (CP) 
angle tumors is a challenge that 
faces otolaryngologists/head and neck 
surgeons each time they are con- 
fronted with a patient who exhibits 
unexplained sensorineural hearing 
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loss, abnormal impedance test results, 
or abnormal auditory brain-stem re- 
sponses. It should be the goal of all 
physicians who see these patients to 
make the diagnosis early in the course 
of the disease in order to attempt 
hearing-preservation surgery. Even 
with the liberal use of computed tomo- 
graphic (CT) scanning, with or without 
contrast agent, it is possible to miss 
small acoustic tumors, especially those 
that are solely intracanalicular.' There 
have been numerous reports of hearing 
preservation following removal of 
small, primarily  intracanalicular 
acoustic tumors. 

The recent advent of magnetic reso- 
nance imaging (MRI) permits screen- 
ing of patients for acoustic tumors 
without exposure to ionizing radiation. 
There is also no risk of allergic reac- 
tions to contrast agents with plain 
MRI, as there is with iodinated-agent 
contrast CT. There are reports that 
MRI is more accurate than plain or 
contrast CT for diagnosing acoustic 
tumors, and in many medical centers, 
MRI has replaced CT scanning for the 
diagnosis of cerebellopontine angle tu- 
mors. However, there have recently 
been cases of acoustic tumors missed 
on MRI scans but picked up by air- 
contrast CT scanning (air cister- 
nography).? Because of these reports, 
most otologists feel that air-contrast 
CT scanning is still the “gold stan- 
dard” for acoustic tumor diagnosis. 

Air-contrast CT scanning is not 
without risk. Headache and stiff neck 
associated with air cisternography can 
persist for up to 3 or 4 days. This may 
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be associated with a persistent cere- 
brospinal fluid leak. 

Air-contrast CT has a recognized 
incidence of false-positive diagnoses. 
This may precipitate unnecessary 
surgery.’ It is for these reasons that a 
search for a more reliable, less morbid 
method of diagnosing acoustic tumors 
exists. There have been studies to de- 
termine whether MRI or CT scanning 
is more sensitive in the detection of 
acoustic tumors. The results of these 
studies show that unenhanced MRI is 
as sensitive as contrast-enhanced CT, 
but is probably not significantly 
better.*° 

In 1983 and 1984, clinical trials in 
Europe of the first paramagnetic con- 
trast agent for use with MRI were 
completed. In 1986 in the United 
States, the phase II clinical trials with 
this substance were reported. The 
phase III studies are currently being 
evaluated. 

Gadolinium -diethylenetriaminepen- 
taacetic acid (Gd-DTPA) is the first 
and still the only contrast agent to be 
developed for use as an enhancing 
agent for MRI scanning. Gadolinium, a 
rare earth metal, is paramagnetic be- 
cause of its permanent magnetic mo- 
ment created by unpaired electrons in 
its outer shell. It works as a contrast 
agent by altering the local magnetic 
environment in tissues. Where it dif- 
fuses into the interstitial space, Gd- 
DTPA reduces the T, relaxation times. 
This increases the signal intensity, 
and features from homogeneous-ap- 
pearing regions in standard MRI are 
enhanced.*’ A complete description of 
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Fig 1.—Patient 1 with neurofibromatosis. Axial gadolinium-diethylene- 
triaminepentaacetic acid scan clearly shows bilateral acoustic neuro- 
mas (closed arrows) and a meningioma (open arrow). 


Fig 3.—Patient 2. Small left-sided acoustic neuroma not well seen by 
unenhanced magnetic resonance imaging. 


Fig 2.—Patient 1. Sagittal view with gadolinium-diethylenetriaminepen- 
taacetic acid magnetic resonance imaging shows three distinct periph- 
eral meningiomas. The patient refused air-contrast and iodinated com- 
puted tomography, but unenhanced computed tomography did not show 
these lesions because of their proximity to bone. 


Fig 4.—Patient 2. Small left acoustic neuroma (arrow) demonstrated by 
gadolinium-diethylenetriaminepentaacetic acid magnetic resonance im- 
aging, confirmed at surgery. 
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Fig 5.—Patient 3. Air-contrast computed tomogram suggests slightly Fig 6.—Patient 3. Unenhanced magnetic resonance imaging suggests 
enlarged right-sided internal auditory canal (arrow) with small atypical right-sided intracanalicular lesion (arrow). 
intracanalicular mass. 


Fig 7.—Patient 3. gadolinium-diethylenetriaminepentaacetic acid mag- 
netic resonance imaging clearly shows lesion extending into geniculate 
ganglion, suggesting facial nerve tumor (arrow). Facial nerve neurinoma 
was confirmed by pathologic examination. 
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the intrinsic atomic properties of gad- 
olinium can be found elsewhere.*” 

The enhancing effect of Gd-DTPA is 
based on its inability to cross the 
blood-brain barnier. This is the same 
characteristic that is important in io- 
dinated CT contrast agents. This prop- 
erty keeps the enhancing agent in the 
intravascular space, except in those 
tissues that do not have a blood-brain 
barrier or where the blood-brain bar- 
rier has been disrupted. Extra-axial 
tumers such as acoustic neuromas do 
not have a blood-brain barrier, and so 
are ideal for imaging with an enhanc- 
ing agent.” 

Like all the rare earth metals, gad- 
olinium is highly toxic to humans and 
must be complexed with other chemi- 
cals that allow it to be rapidly ex- 
ereted. The Gd-DTPA complex is ex- 
tremely well tolerated in humans. In 
fact, to date, there are no reported 
cases of subjective or objective side ef- 
fects from Gd-DTPA. Additionally, 
there have been no reported cases of 
allergic reaction or anaphylaxis. Ex- 
cretion of Gd-DTPA is primarily renal 
(94% ), and the median lethal dose is 50 
to 100 times the recommended dose for 
use as an MRI enhancing agent. In 
comparison, the safety margin for io- 
dohexol is about ten times the usual 
dose.'' Gadolinium-DTPA appears to 
be safer than conventional iodinated 
contrast agents. The only biochemical 
abnormality noted in the phase II 
clinical trials was a transient increase 
in serum iron for about 4 hours fol- 
lowing intravenous administration of 
Gd-DTPA. This eccurred in nearly half 
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of the patients, but always resolved 
without sequelae. This increase in se- 
rum iron was not associated with an 
increase in serum bilirubin, and there- 
fore did not appear to be related to in- 
travascular hemolysis.’ 

As the use of MRI for the detection 
of temporal bone and cerebellopontine 
angle tumors increases, there un- 
doubtedly will be more reports of small 
intracanalicular lesions found by air- 
contrast CT but missed by unenhanced 
MRI. As Figs 1 through 7 show, 
Gd-DTPA-enhanced MRI offers a 
more detailed examination of the in- 
ternal auditory canal and demon- 
strates tumors more readily than plain 
MRI. There are reports in the litera- 
ture of tumors as small as 0.3 X 0.3 em 
seen with Gd-DTPA-enhanced MRI.’ 
The scan appears to be so sensitive 
that there are recent reports of lesions 
found with Gd-DTPA-enhanced MRI 
that were not found on contrast CT in 
areas outside the temporal bone. This 
is especially true for patients with 
neurofibromatosis in whom Gd- 
DTPA-enhanced MRI has demon- 
strated unsuspected lesions such as a 
second acoustic tumor, facial nerve tu- 
mors (at the geniculate ganglion), and 
meningiomas.*** There has been one 
report of an unsuspected fifth cranial 
nerve neurofibroma diagnosed by Gd- 
DTPA-enhanced MRI in a patient 
with neurofibromatosis.* To date, how- 
ever, there have been no reports of 
temporal bone tumors that were seen 
with Gd-DTPA-enhanced MRI but not 
with air-contrast CT scanning. This 
will occur only if a controlled study is 
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undertaken to compare all small le- 
sions found by both techniques. 

There have been only a few cases of 
Gd-DTPA-enhanced MRI for evalua- 
tion of glomus tumors of the skull base, 
but these reports suggest that contrast 
CT scanning or unenhanced MRI is 
still the procedure of choice for evalu- 
ating these tumors.*’ This is because 
MRI scanning, even with Gd-DTPA 
enhancement, does not show high-flow 
arterial circulation. These vessels ap- 
pear as a void in the scan. 

Since 1986, there have been a num- 
ber of published series of patients 
scanned with contrast CT, MRI, and 
Gd-DTPA-enhanced MRI.**'5 In to- 
tal, there are over 150 reported cases of 
temporal bone and cerebellopontine 
angle tumors diagnosed with Gd- 
DTPA-enhanced MRI. In all reported 
cases, the enhanced MRI was equal or 
superior to other forms of radiologic 
diagnosis. Whether this new technol- 
ogy will supplant or equal air-contrast 
CT remains to be seen. 

In our institution, we currently are 
using Gd-DTPA-enhaneed MRI as the 
technique of choice for evaluating pa- 
tients with clinically suspected acous- 
tic and facial nerve tumors. We feel 
this modality is so sensitive in diag- 
nosing intracanalicular tumors that it 
gives us the ability to diagnose acous- 
tic and facial nerve tumors at much 
earlier stages than ever considered 
possible in the past. This technology 
may enable us to follow the natural 
history of some of these lesions in a 
way that previously has not been pos- 
sible. 
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Secondary Intention Healing 


The Primary Approach for Management of Selected Wounds 


Renuka Diwan, MD; Theodore A. Tromovitch, MD; Richard G. Glogau, MD; Samuel J. Stegman, MD 


@ Secondary intention healing is an 
ancient and well-established method of 
wound management. Since the advent of 
various reconstructive techniques, it is 
often forgotten as a valuable alternative 
to immediate surgical reconstruction of 
wounds. In certain situations the cosmet- 
ic and functional results of secondary 
intention healing are equal to the results 
of more complex reconstructive surgery. 
We describe a case in which remarkable 
results were obtained from spontaneous 
healing of a facial wound. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1248-1249) 


So intention, or spontane- 
ous, healing is an age-old method 
of wound management. Its virtues 
have been firmly established, but with 
the evolution of various techniques of 
primary reconstruction secondary 
intention healing is often forgotten. 
For most wounds, immediate recon- 
struction is the method of choice and 
this is reflected by its emphasis in 
current surgical training. 

In specific circumstances secondary 
intention healing provides results 
that are cosmetically and functionally 
comparable with, if not superior to, 





Accepted for publication Dee 2, 1988. 

From the Department of Dermatology, Uni- 
versity of California at San Francisco Medical 
Center. Dr Diwan is now with The Johns Hopkins 
University, Baltimore, Md. 

Reprint requests to Department of Dermatolo- 
gy, The Johns Hopkins University, 600 N Wolfe St, 
Baltimore, MD 21205-9977 (Dr Diwan). 


1248 


those of primary repair.'* In such 
situations additional surgery, with its 
attendant risks and costs, offers no 
advantages. We have had the opportu- 
nity to witness the almost miraculous 
results of spontaneous healing in a 
case that is the subject of this arti- 
cle. We believe that the results are 
remarkable enough to share with our 
colleagues involved in the manage- 
ment of such wounds. We will also try 
to define those situations in which 
spontaneous healing is the method of 
choice. 


REPORT OF A CASE 


An 82-year-old man was referred with a 
morpheaform basal cell carcinoma on the 
tip of his nose, which had recurred follow- 
ing several treatments by curettage and 
electrodessication over eight years (Fig 1). 
The tumor was surgically excised using 
Mohs’ micrographic surgery. The postsur- 
gical defect measured 4X4 em and in- 
volved most of the surface of the nose 
(Fig 2). A small part of the cartilages 
constituting the nasal tip had to be excised 
for tumor clearance. There was also focal 
loss of perichondrium from both upper 
lateral and the right lower lateral carti- 
lages. The remaining lateral nasal carti- 
lages were covered by perichondrium 
only. 

Delayed repair with a full-thickness skin 
graft, after two weeks, was elected as the 
method of choice to allow sufficient granu- 
lation of the wound bed to support the skin 
graft. The patient failed to follow up as 
scheduled. When he returned six weeks 
following Mohs’ surgery, the wound had 
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Fig 1.—Recurrent basal cell carcinoma on tip 
of nose. 





Fig 2.—Postexcision wound following Mohs’ 
surgery. Upper and lower lateral nasal carti- 
lages and perichondrium are exposed. 
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Fig 3.— Six weeks postoperatively wound has 
healed completely by secondary intention 
healing. 
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completely healed with amazing results 
(Fig 3). 

The entire surface of the nose had epi- 
thelialized with the formation of a good 
nasal contour. There was a visible pink, but 
level, sear on the dorsum of the nose and a 
small slightly depressed sear on the tip of 
the nose. There was also slight upward 
displacement of the left nasal ala. The 
patient was pleased with the results of 
spontaneous healing and declined any pro- 
cedure for correction of the left nasal alar 
displacement. 


COMMENT 


Secondary intention healing has 
been shown to be effective in the 
management of wounds on the face as 
well as on other areas of the body.'* It 
can provide excellent cosmetic results 
on the concave surfaces of the face 
and ears, that is, the medial canthal 
area, the nasal alar crease, the nasola- 
bial area, the temple, and the concave 
fossae and concha of the auricle.‘ In 
these areas, small wounds heal with 
imperceptible scars and even larger 
wounds heal with results that are 
equal, or superior, to those of pri- 
mary reconstruction.® Full-thickness 
wounds of the lower eyelid allowed to 
heal spontaneously have as good, or 
better, results than similar wounds 
repaired with more complex recon- 
struction.*’ On convex or flat surfaces 
of the nose, cheeks, chin, and lips, 
wounds that heal spontaneously often 
leave visible scars and in these loca- 
tions results of spontaneous healing 
are less predictable than on the con- 
cave surfaces mentioned above.‘ 

To select the wounds that will heal 
best by secondary intention, a basic 
understanding of the dynamics of the 
healing process is helpful. Spontane- 
ous healing involves three concurrent 
processes: wound contraction, granu- 
lation, and epithelialization. A wound 
allowed to heal spontaneously begins 
to contract or shrink in size about six 
days after wounding.’ As the wound 
contracts, the mobile skin surround- 
ing it is pulled centripetally with it. If 
the surrounding skin is relatively 
immobile, it restricts wound contrac- 
tion. Conversely, lax skin around the 
wound, often the case in elderly 
patients, allows a significant degree 
of wound contraction, and the wound 
may shrink to a small size. Thus, it is 
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the balance between the forces of con- 
traction and the mobility of the skin 
around a wound that determines the 
extent of wound contraction and the 
final size of the noncontracted portion 
of the wound. Therefore, by the pro- 
cess of wound contraction, a part of 
the wound is replaced by adjacent 
skin that provides the best color and 
texture match for the area. 

As wound contraction occurs, the 
wound bed develops granulation tis- 
sue. The time required for wound con- 
traction is the time allowed for granu- 
lation to occur. If wound contraction 
takes a prolonged period of time, sig- 
nificant granulation develops, often 
enough to fill the depth of the wound 
in case of a deep wound. In such a 
situation, spontaneous healing allows 
for a diminution in the size of the 
wound and also provides the bulk nec- 
essary to fill the depth of the noncon- 
tracted part of the wound, thereby 
preventing a depressed scar. When 
maximal wound contraction has been 
achieved, epithelialization of the non- 
contracted part occurs from the 
wound edges and epidermal append- 
ages in the wound over the granula- 
tion tissue. This completes the process 
of spontaneous healing. 

Our patient was able to achieve a 
remarkable result, given the extent of 
his wound. In this case favorable fac- 
tors for spontaneous healing were the 
significant cutaneous redundancy on 
the nose and medial aspects of the 
cheeks and the length of time 
required for contraction of the large 
wound that allowed its depth to be 
filled with granulation tissue. This 
case also underscores the fact that 
minor deformities may be of more 
concern to the surgeon than to the 
patient, such as the nasal alar dis- 
placement in this patient, and should 
not be considered as a drawback of 
this approach. Similar deformities 
can result even after more complex 
reconstruction with flaps or grafts. 
We doubt that the results of a delayed 
full-thickness skin graft would have 
been cosmetically superior, or even 
equal. Such a repair would probably 
have resulted in a demarcated area 
with a color and texture different 
from that of the skin remaining on the 
nose. Our patient was able to achieve 
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these results rather fortuitously by 
failing to follow up as scheduled. 
However, his remarkable results from 
spontaneous healing have served to 
remind us to consider this approach 
prospectively when planning wound 
management. 

Secondary intention healing must 
be borne in mind with many wounds. 
Situations that are especially suited 
for this approach include superficial 
and deep wounds in the medial can- 
thal area that are equally above and 
below the medial canthus, wounds on 
other concave surfaces of the face as 
mentioned above, full-thickness 
wounds of the lower eyelid, and large 
wounds in elderly patients who cannot 
tolerate extensive surgery or are poor 
anesthetic risks. In general, superfi- 
cial wounds heal better than deep 
ones. It is also important to note that 
in the management of large wounds, a 
combined approach with secondary 
intention healing followed by a less 
extensive reconstructive procedure 
for the smaller, contracted wound can 
also be adopted.’ The simplicity of 
wound care, which entails daily dress- 
ing changes only, makes it practicable 
for the patient and/or the patient’s 
relatives. 

We believe that a certain subset of 
patients, as defined above, is some- 
times better served by allowing their 
wounds to heal by secondary inten- 
tion. This simple approach deserves 
regular consideration in surgical 
practice. 
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Fibrosarcoma of the Mandible 


Following Supravoltage Irradiation 


Report of a Case 


Peter J. Moloy, MD; Keith A. Kowal, MD; Walter M. Siegel, DMD 


è Supravolitage irradiation is common- 
ly thought not to be carcinogenic. Several 
recent studies question this concept, as 
does our case report. A 50-year-old wom- 
an with stage 1 squamous carcinoma of 
the left side of the tongue was treated in 
1973 with 73 Gy of supravoltage irradia- 
tion. Twelve years later a painful, ulcer- 
ated lesion that eventually was shown to 
be fibrosarcoma developed in the contra- 
lateral mandible. The fibrosarcoma in this 
case fulfills all criteria for diagnosing radi- 
ation-induced neoplasia and demon- 


E transformation of irra- 
diated tissue has been recog- 
nized since 1902 as a complication of 
environmental and therapeutic radia- 
tion.' All tissues appear to be at risk 
for developing radiation-induced tu- 
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strates that supravoltage irradiation, like 
other forms of irradiation, can cause 
malignancy. The occasional occurrence 
of sarcoma should be recalled during fol- 
low-up of patients treated with supravol- 
tage radiation. Similarly, the possibility of 
radiation-induced tumors should be con- 
sidered in planning treatment for younger 
patients with tumors that can be treated 
equally well by surgery or irradiation. 
(Arch Otolaryngol Head Neck Surg. 
1989;115:1250-1252) 


mors, although some tissues, such as 
thyroid and bone, are more suscepti- 
ble than others.™ Younger persons are 
more at risk for developing radiation- 
induced tumors than older patients 
but the same tumors can develop in 
any age group.’ The latency period 
between exposure to radiation and 
presentation of tumor varies from 
three years to more than 40 years, 
depending on the tumor but not on the 
age of the patient.’ 

Although inadvertent exposure to 
environmental radiation can cause 
virtually every known type of malig- 
nant tumor, therapeutically admin- 
istered orthovoltage irradiation 
produces a relatively narrow spec- 
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trum of secondary malignant tumors. 
Therapeutic doses of supravoltage 
radiation with cobalt 60 have been 
commonly thought not to be carcino- 
genic. However, recent reports indi- 
cate that supravoltage irradiation 
administered for treatment of squa- 
mous carcinoma is at least mildly 
carcinogenic, principally in terms of 
inducing osteosarcoma and fibrosar- 
coma. 

We describe a case of fibrosarcoma 
of the mandible that appears to have 
been caused by supravoltage radia- 
tion. 


REPORT OF A CASE 


A 50-year-old woman presented in 1973 
with odynophagia and indistinct speech of 
two months’ duration. Physical examina- 
tion revealed a 2X 2-cm ulcerated and 
firm lesion on the lateral aspect of the 
middle third of the left side of her tongue. 
No neck nodes were palpable. Biopsy of the 
mass revealed well-differentiated squa- 
mous carcinoma. : 

Treatment consisted of radiation thera- 
py only. A total of 73 Gy was administered, 
48 Gy of supravoltage irradiation via 
external beam from cobalt 60 using oppos- 
ing lateral ports and 25 Gy from radium 226 
administered via interstitial, platinum- 
coated needles implanted in the left side 
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Fig 1.—Low-power micrograph showing destruction of bone in fibrous 
background. Multiple fascicles of spindle cells (arrow) are seen 
surrounded by areas of chronic inflammation. Although due to fibrosar- 
coma, these findings are consistent with chronic proliferative osteomy- 


elitis and osteoradionecrosis (hematoxylin-eosin, X 100). 





of the tongue in a single plane for 50 
hours. (Radium 226 has a complex decay 
pattern involving a, 8, and y emissions.’ 
Coating the needles with platinum blocks 
radiation of a and 8 emissions and converts 
radium 226 into a pure y emitter,’ the same 
type of radiation emitted by cobalt 60.) 

The patient did well for five years until 
1978, when she developed osteoradionecro- 
sis (ORN) of the body of the left mandible 
adjacent to the original tumor. The ORN 
progressed despite multiple débridements, 
tooth extractions, and three courses of 
hyperbaric oxygen (HBO) therapy. In 1984 
a segmental resection was done of the body 
of the left mandible with metal] plate stabi- 
lization of the remaining mandible. The 
lesion healed. 


In 1985, 12 years after initial treatment, 
the patient complained of intractable pain 
in the body of her right mandible, contra- 
lateral to her original lesion on the tongue 
and well away from the ORN that had been 
present in the body of the left mandible. A 
panoramic radiograph showed multiple 
areas of radiolucency in the mandible, 
which were interpreted as ORN. Trials of 
local débridement and HBO were unsuc- 
cessful. One year after the onset of pain in 
the right mandible, a marginal mandibu- 
lectomy was done. Gross findings at sur- 
gery were consistent with ORN. However, 
examination of permanent sections dis- 
closed a well-differentiated fibrosarcoma 
(Figs 1 through 3). Review of tissue ob- 
tained one year earlier from débridement in 
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Fig 2.—Higher-power micrograph of area in Fig 1 revealing numerous 
spindle cells with elongated nuclei due to well-differentiated fibrosarco- 
ma (long arrow). Areas of bone destruction are seen adjacent to tumor 
(short arrows) (hematoxylin-eosin, X400). 


Fig 3.—High-power micrograph of different area in Fig 1 displaying 
interlacing fascicles of spindle cells (hematoxylin-eosin, X400). 


the same area revealed fibrosarcoma and 
viable osteocytes that had been mistakenly 
diagnosed as ORN. 

Results of workup for distal metastasis 
were negative. Radical local resection was 
proposed but rejected by the patient. 
Instead, a limited procedure was done con- 
sisting of a right-sided hemimandibulecto- 
my and reconstruction with a stainless 
steel condylar prosthesis. 

Five months later, painful nodules of 
recurrent fibrosarcoma developed under 
the skin of the right mentum. A resection 
of the right side of the face and oral cavity 
was done. Multiple margins of the surgical 
specimen were positive for tumor. Tumor 
grew rapidly in the right neck inferior to 
the resection and the patient died six 
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months later from inanition. Autopsy was 
not done. 


COMMENT 


This case involves fibrosarcoma of 
the mandible that was diagnosed 12 
years after supravoltage radiation 
therapy of a T1 squamous cell carcino- 
ma of the tongue. Computer recon- 
struction of radiation fields showed 
that the fibrosarcoma arose in an area 
of the mandible that received 49 Gy of 
radiation: 48 Gy from external beam 
irradiation with cobalt 60 and 1 Gy 
from radium needles implanted in the 
tumor. 

Although ORN of the mandible 
developed five years after completion 
of radiation therapy, it is unlikely 
that ORN contributed to induction of 
the fibrosarcoma. The ORN was con- 
tralateral to the fibrosarcoma and 
separated from the fibrosarcoma by 
uninvolved bone between the two 
mental foramina. In addition, no rela- 
tionship between ORN and subsequent 
malignancy has been established in 
studies of ORN of the head and neck*"'! 
or elsewhere. 

Did radiation induce fibrosarcoma 
in our patient? This question is not 
easily answered because spontaneous- 
ly occurring tumors and radiation- 
induced tumors are indistinguishable 
from one another clinically and histo- 
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logically. Cahan et al? in 1948 pro- 
posed the following three criteria for 
the diagnosis of radiation-induced 
sarcoma: (1) the induced malignancy 
must develop in tissue that is initially 
nonmalignant, (2) the sarcoma must 
arise within the irradiated area, and 
(3) an asymptomatic latency period of 
at least several years must elapse 
between the time of irradiation and 
development of the neoplasm. 

The present case meets these crite- 
ria. The latency period of 12 years 
correlates well with previous reports. 
Coia et al”? in 1980 reported latency 
periods of 10, 10.5, and 12.5 years, 
respectively, in three patients who 
developed fibrosarcoma or osteosarco- 
ma of the head and neck following 
supravoltage irradiation for squa- 
mous cell carcinoma of the upper 
aerodigestive tract. Steeves and 
Bataini’ in 1981 reported four similar 
cases of fibrosarcoma, osteosarcoma, 
or sarcomatoid epithelioma with 
latency periods of 3.5, 5, 18, and 15 
years, respectively, following supra- 
voltage radiation therapy with cobalt 
60. Similar latency periods have been 
reported for sarcoma induced by 
orthovoltage irradiation." 

Spontaneously occuring fibrosarco- 
ma arising in the mandible is 
extremely rare’ in adults. By con- 
trast, fibrosarcoma is one of the more 
common forms of sarcoma induced by 
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irradiation." The study by Steeves 
and Bataini reports four cases of 
Sarcoma induced by supravoltage 
irradiation in a study group of 
approximately 1000 cases followed up 
for a minimum of five years, an inci- 
dence of 0.4%. Such findings support 
but do not prove the diagnosis of 
radiation-induced fibrosarcoma in 
this case. 

Evaluation of these various factors 
strongly indicates that the fibrosarco- 
ma in our patient was induced by 
irradiation administered 12 years pre- 
viously. Therefore, supravoltage (y) 
irradiation, like orthovoltage irradia- 
tion and every other form of irradia- 
tion studied to date, has clinically 
relevant carcinogenic potential. The 
risk of inducing sarcoma appears to be 
low at present but is likely to increase 
as follow-up times lengthen. 

The occasional occurrence of malig- 
nant sarcomas induced by supravol- 
tage irradiation should be considered 
in planning treatment strategy for 
patients with squamous cell carcino- 
ma. This is particularly relevant for 
younger patients with small tumors 
that can be treated with comparable 
success by radiation or surgery. 
Equally important is maintaining 
awareness during long-term follow-up 
that sarcomas can develop five to 15 
years or longer after the completion of 
therapy. 
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Letters to the Editor 


A Preliminary Report on the Use 
of Auditory Brain-stem Response 
Audiometry and the Timing of 
Tympanotomy With Pressure 
Equalization Tube Insertion in 
Cleft Palate Neonates 


To the Editor.—Twenty-seven new- 
borns with cleft lip and/or palate were 
tested between 1984 and 1987 using 
auditory brain-stem response (ABR) 
audiometry. Nineteen (70%) of these 
27 neonates with eleft palate and/or 
cleft līp failed the ABR sereening test 
at 40-1B hearing level (HL). Sixteen 
percent of all neonates at risk for 
hearing loss failed this same test. A 
protocol is being established at the 
University of Miami (Fla) using ABR 
in neonates with cleft palate to help 
identify hearing loss, to eonfirm mid- 
dle ear effusion (MEE) as diagnosed by 
otologic examination performed in the 
newbern nursery, and to use early 
pressure equalization tube placement 
to restore hearing very early in the life 
of the neonate with cleft palate. 


Histery.—In 1958, Skolnik' reported only 
a 6% incidence of pathologic findings in the 
middle ear of children younger than 1 year 
of age with cleft palates. In 1969, however, 
Paradise and coworkers? corroborated mid- 
dle ear effusion in 100% of 50 infants with 
cleft palate aged 20 months and younger. 
The latter authors, without the availability 
of ABR screening tests, demonstrated by 
otologye examination, followed by myring- 
otomy, that MEE (with presumed conduc- 
tive hearing loss) occurs in neonates with 
cleft palates from 0 to 3 months of age. Al- 
though they advocated early examinations 
as soon after birth as possible, no specific 
recommendation was made in their article 
for tympanotomy with or without pressure 
equalization tubes in the immediate neona- 
tal period. Their impression, as is ours, was 
that “otitis media in cleft palate infants 
develops within the first few weeks of life, 
if not antenatally.’” 

Prier to the advent of ABR audiometry, 
detection of a mild-to-moderate conductive 
hearing loss in very young infants was dif- 
ficult or impossible.’ It is only since the 
1960s, with the advent of signal-averaging 
computers, that ABR beeame clinically 
useful.*° It is now possible, using ABR, to 
detect even mild hearing loss at a very 
young age, even in the immediate neonatal 
period.‘ 


Recently, Helias et al‘ reported on the use 
of ABR screening in neonates with cleft 
palates in Besançon, France. They found 
that all normal neonates under 6 months of 
age “passed” ABR screening, whereas 82% 
of 23 neonates with cleft palate failed ABR 
at 50 to 60 dBHL. Sixty-five percent of their 
neonates with cleft palates had middle ear 
effusion as confirmed by physical examina- 
tion. The University of Miami’s data and 
experience support this French study. 


Methods and Pass/Fail Criteria.—In- 
fants with essentially “normal” hearing 
respond to the click sounds of screening 
ABR at 40 dBHL with definite waveforms I 
through V. Infants with even a mild 
“hearing loss” show no repeatable response 
to screening ABR at 40 dBHL or below. 


University of Miami Results.—All 
27 of our neonates with cleft palates 
had normal brain waves in response to 
clicks at 70 dBHL. At an intensity of 40 
dBHL, 19 of our neonates with cleft 
palates (70% ) “failed” ABR screening. 
These neonates with cleft palates had 
ABR waveforms with abnormalities 
characterized by delayed absolute la- 
tencies with normal interpeak inter- 
vals.’ These findings indicate probable 
conductive hearing loss as opposed to 
sensorineural hearing loss. Eight 
(30% ) of 27 neonates with cleft palates 
passed ABR screening tests at 40 
dBHL. Three of those who passed had 
a cleft lip only; four others who passed 
had cleft lip and palate; one other who 
passed had a cleft palate only. 

Our results indicate that 70% of ne- 
onates with cleft palate fail the ABR 
screening test at 40 dBHL. This con- 
trasts with only 16% of all high-risk 
register neonates (including cleft lip 
and palate), who fail the same ABR 
screening test. While our data do not 
prove that the 70% of the neonates 
with cleft palates who failed the 
screening ABR had fluid in their mid- 
dle ears, this is strongly suggested by 
the ABR waveforms and by the expe- 
rience of previous authors who did not 
have access to ABR testing.’ 

The University of Miami School of 
Medicine is working on establishing a 
protocol for the care and treatment of 
neonates with cleft palates. This pro- 
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tocol includes the ABR testing of the 
neonates with cleft palates while they 
are still in the hospital (as now re- 
quired by Florida state law).’ While 
still in the nursery, they will also un- 
dergo otologic physical examination. 
This may lead to early identification of 
the neonate with cleft palate with 
MEE and conductive hearing loss. 
Tympanotomy and insertion of pres- 
sure equalization tubes may be neces- 
sitated under no anesthesia before the 
neonate with cleft palate is dis- 
charged. We hope thereby to avoid the 
sensory/psychological deprivation 
otherwise imposed by delay in pres- 
sure equalization tube insertion on the 
cleft palate neonate and his family.*° 
The University of Miami experience 
raises interesting questions concern- 
ing the “rolling back” of the age at 
which tympanotomy with pressure 
equalization tube insertion in cleft pal- 
ate neonates may be performed. 
ROBERT E. PICKARD, MD 
ROBERT J. HARRISON, PHD 
JUDITH WIDEN, PHD 
LAURIE KARBOWSKI, MA 
ERNEST A. PETERSON, PHD 
Miami, Fla 
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Asphyxia due to a Sialocyst 


To the Editor.—I should like to report 
a death caused by asphyxia secondary 
to a sialocyst arising in the vallecula. 


Report of a Case.—A 56-year-old black 
man was admitted for regulation of his se- 
rum glucose level. There was a 5-year his- 
tory of treated hypertension and episodic 
congestive heart failure. Diabetes mellitus 





Fig 1.—Portion of debris-filled cyst that obstructed the larynx and was lined by nonciliated cuboi- 


dal and columnar epithelium. 


Fig 2.—The pedicle is covered by squamous epithelium and shows a squamous-lined duct along 


was noted 1 year prior to his death during 
an admission for a myocardial infarction. 
There was no history of laryngeal trauma 
or intubation; however, a right-sided enu- 
cleation had been performed many years 
before. Results of a physical examination 
were normal. He was found dead in bed un- 
expectedly early on the second hospital day. 

Results of an autopsy revealed a 2-cm in- 
clusion cyst hanging in a ball-valve fashion 
between the false cords. The cyst was at- 


part of its length, which contains leukocytes and sloughed squames. 


A 
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tached to a long pedicle that arose in the 
vallecula, just to the left of the midline, 
curving to the left and posteriorly around 
the epiglottis. The cyst contents were yel- 
low, soft, and thickly fluid. Microscopically, 
the unilocular cyst was lined by a double 
layer of epithelial cells, the inner layer be- 
ing alternately cuboidal, columnar, or flat- 
tened. An adjacent duct demonstrated 
squamous epithelium and was surrounded 
and infiltrated by a dense chronic inflam- 
matory infiltrate that focally eroded the 
lining and partially filled the lumen (Figs 1 
and 2). 

An additional finding related to the neck 
was a large multinodular goiter that com- 
pressed the esophagus on the left side. 


Comment.—True cysts of salivary 
gland origin presumably represent a 
pressure phenomenon forming when 
the contiguous duct is obstructed in- 
ternally or externally. Known vari- 
ously as sialocysts' or retention 
mucoceles’ they are less common than 
the labial mucus pseudocyst and occur 
in an older age group. Since minor sal- 
ivary glands are found to a varying 
degree within the aerodigestive tract, 
there is the potential for such cysts to 
arise anywhere along its length. As a 
cause of death they must be extremely 
rare, since I have not found any earlier 
reports on the subject. Remote 
trauma, ie intubation, remains a pos- 
sible inciting event. 

MICHAEL P. MELCHER, MD 
Alexandria, La 
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Ossification of the Auricular 
Cartilages in Patients With 
Adrenal Insufficiency 


To the Editor.—Ossification of the au- 
ricle is a scarcely reported entity, oc- 
curring most often as a result of local 
trauma, frostbite, or gout. Systemic 
disease is another cause of this disor- 
der, and, to date, 24 such cases were 
reported in conjunction with Add- 
ison’s disease.'* 

The paucity of articles on ossifica- 
tion of the auricles perhaps may ex- 
plain the fact that no mention of this 
condition is made in many of the text- 
books discussing Addison’s disease. 

Surprisingly, Jarvis et al’ reported a 
high incidence of this phenomenon in 
patients with Addison’s disease, with 
varying severity from moderate stiff- 
ness to stony-hard ears. Calcification 
of the auricular cartilage was present 
in 6 (5%) of their 120 patients, and, in 
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. some, a true trabecular pattern indi- 
cated that metaplastic ossification ap- 
peared to be present. 

We have found = out of nearly 50 pa- 
tients with Addson’s disease who 
were seen in our hespita! in the past 15 
years who demonstrated petrified au- 
ricles. Two of these patients were de- 
scribed previouslr.*° 

We wish te bring this somewhat 
forgotten sign of Addisen’s disease to 
the attention ef yeur readers, as it may 
be more prevalent than can be deduced 
from the few artcles on the subject. 


News anc Comments 


New Officers for Association.—The 
American Brormeho-Esophagological 
Association elected its officers for the 
term running “rom April 1989 through 
May 1990, at its recent meeting in San 
Francisco, Calif. The officers are as 
follows: H. Eryaa Nee! III, MD, Ro- 
chester, Minn, president; Gerald 
- Healy, MD, Boston, Mass, president- 
elect; Thomas C. Calcaterra, Los An- 
geles, Calif, ice resident; Lauren D. 
Holinger, MD, Caicago, Ill, secretary; 
Mary D. Lekas, MD, Providence, RI, 
treasurer; Stanley M. Shapshay, MD, 
Burlington, Mass, editer; Charles W. 
Cummings, MD, seattle, Wash, chair- 
man, Committee “or the Prevention of 
Foreign Body Ascidents; C. Thomas 
Yarington, Jr, “AD, Seattle, Wash, 
chairman, Thess Committee; An- 
thony J. Yonkers, MD, Omaha, Neb, 
chairman, Committee for Research 
and Education; eohn A. Tucker, MD, 
Philadelphia, Pa representative, The 
: American Acadeny of Otolaryngolo- 
gy—Head and Neck Surgery; Robert W. 
Cantrell, M, Charlottesville, Va; 
Robert H. Ossoff_ MD, Nashville, Tenn, 
and Eiji Yanagisawa, MD, New Haven, 
Conn, counciloss; and Robert J. 
Toohill, MD, Milvaukee, Wis, Ameri- 
can Medical Association Representa- 
tive. 


Program.—The Maryland Institute 
for Emergency Medical Services Sys- 
tems is sponsoriag a program entitled 
“Rigid Fixation of the Craniofacial 
Skeleton.” This meeting will be held 
from Decemder 1 threugh 3, 1989, in 
Baltimore, Md. @n December 1 and 2, 
‘in conjuction with this meeting, will be 
one entitled “Rigid Facial Fixation: 
The Nursing Perspective.” For further 


We recommend palpation of the auri- 
cles in every patient suspected of, or 
known to be suffering from, Addison’s 
disease. 
Yoav P. TALMI, MD 
AMOS M. COHEN, MD 
YEHUDA FINKELSTEIN, MD 
SHARON FLURO, MD 
YUVAL ZOHAR, MD 
Petah Tiqvah, Israel 


1. DiBartolomeo JR. The petrified auricle: com- 
ments on ossification, calcification and exostoses 
of the external ear. Laryngoscope. 1985;95:566- 
576. 


information, contact Kimberly C. Uni- 
tas, Maryland Institute for Emergency 
Medical Services Systems, 11 S Paca 
St, Suite 303, Baltimore, MD 21201; 
(301) 328-2399. 


Continuing Medical Education An- 
nouncement.—A continuing medical 
education course entitled “Head and 
Neck Cancer Rehabilitation: A Mul- 
tidisciplinary International Confer- 
ence and Workshop” will be held from 
March 14 through 18, 1990, at the Ritz 
Carlton Hotel, Dearborn, Mich. This 
course, which has been endorsed by the 
American Society for Head and Neck 
Surgery, the American Society for 
Therapeutic Radiology and Oncology, 
and the American Neurotology Soci- 
ety, will discuss the following objec- 
tives: definition of problems in key ar- 
eas of rehabilitation of the patient 
with head and neck cancer; assessment 
of progress to date; consideration of 
the current status of methods of reha- 
bilitation; and development of strate- 
gies for the future, such as education, 
prevention, treatments, and research. 
The course director is Robert Mathog, 
MD, Department of Otolaryngology, 
Wayne State University School of 
Medicine, Detroit, Mich. For further 
information, contact Wayne State 
University School of Medicine, De- 
partment of Otolaryngology, 4201 St 
Antoine, 5E-UHC, Detroit, MI 48201; 
(313) 577-0804. 


Annual Meeting.—The 72nd Annual 
Meeting of the American Radium So- 
ciety will be held from April 21 
through 25, 1990, at the Registry Re- 
sort, Scottsdale, Ariz. For further in- 
formation, contact Ms Suzanne Bohn, 
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2. Barkan A, Glantz I. Calcification of auricular 
cartilages in patients with hypopituitarism. 
J Clin Endocrinol Metab. 1982;55:354-357. 

3. Jarvis JL, Jenkins D, Sosman MC, Thorn 
GW. Roentgenologic observations in Addison’s 
disease. Radiology. 1954;62:16-29. 

4. Gordon DL. Calcification of the auricular 
cartilage. Arch Intern Med. 1964;113:23-27. 

5. Cohen AM, Talmi YP, Fluro S, Bar Ziv J, Zo- 
har Y, Djaldetti M. Ossification of the auricle in 
Addison’s disease. J Laryngol Ofol. In press. 

6. Talmi YP, Cohen AM, Bar Ziv J, Finkelstein 
Y, Fluro S, Zahar Y. Ossification of the auricle in 
Addison’s disease. Ann Otol Rhinol Laryngol. In 
Press. 


Administrative Director, American 
Radium Society, 1101 Market St, 14th 
Floor, Philadelphia, PA 19107; (215) 
574-3179. 


Regional Seminar.—The Acoustic 
Neuroma Association is planning a 1- 
day regional seminar on the diagnosis 
and management of acoustic tumors 
and related tertiary care. The tenta- 
tive date for this seminar is July 21, 
1990. Interested nurses, audiologists, 
physicians, and potential contributors 
should contact Richard J. Weit, MD, 
Department of Otolaryngology-Head 
and Neck Surgery, Northwestern Uni- 
versity, 303 E Superior St, Chicago, IL 
60611. 


SENTAC Annual Meeting.—The So- 
ciety of Ear, Nose, and Throat Ad- 
vances in Children (SENTAC) will 
hold its annual meeting from Novem- 
ber 30 through December 3, 1989, in 
Santa Monica, Calif. The society is one 
of interest to those in pediatrics, oto- 
laryngology, audiology, and speech- 
language pathology. For further infor- 
mation, contact Joseph V. Puglise, MD, 
Program Chairman, SENTAC, Wood- 
bridge Pediatrics, 1247 Easy St, Wood- 
bridge, VA 22191. 


Pan American Congress.—The XXII 
Congress of the Pan American Associ- 
ation of Otorhinolaryngology-Head 
and Neck Surgery will be held in Cart- 
agena, Colombia, from November 23 
through 27, 1990. For further informa- 
tion, contact Pedro Blanco S., Presi- 
dent, Pan American Congress, Hospi- 
tal Universitario del Valle, 3 er. Piso 
Servicio de Otorrinolaringologia, Cali, 
Colombia. 
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PATHOLOGIC QUIZ CASE 1 


Yoav P. Talmi, MD; Rivkah Gal, MD; Yehuda Finkelstein, MD; Uzi Gafter, MD; Yuval Zohar, MD, Petah Tiqva, Israel 


A 50-year-old man presented with a 
slowly enlarging right thyroid lobe 
mass, first noticed 1 year ago. The 
patient was known to be suffering 
from nephrotic syndrome and hypo- 
thyroidism diagnosed 5 years previ- 
ously, and substitutional therapy with 
eltroxin, 150 „g/d, was started. The 
diagnosis of secondary amyloidosis 


was established at that time. On 
examination a 3 X 3-cm elastic, non- 
tender nodule was palpated in the 
right thyroid lobe. Technetium Tc 99m 
scan demonstrated a right lobe cold 
nodule with decreased uptake in the 
left lobe. Fine-needle aspiration re- 
sults were nonspecific. Results of thy- 
roid function tests were at the lower 


PATHOLOGIC QUIZ CASE 2 


normal limits. The patient underwent 
right thyroid lobectomy and isthmec- 
tomy. The postoperative course was 
uneventful and he was discharged. 
Histologic sections of the specimen 
are seen in Figs 1 and 2. 

What is your diagnosis? 


Peter D. Costantino, MD; Kent Jones; Raja A. Atiyah, MD, Chicago, Ill 


A 32-year-old white woman pre- 
sented with complaints of dull right 
supraorbital pain for the past year. 
Purulent drainage from the right nos- 
tril had persisted for the last 6 
months, and tinnitus of the right ear 


had been present for at least 5 
months. Opacification of the right 
frontal and ethmoid sinuses were 
noted on a recent sinus series. Surgery 
for presumed chronic sinusitis was 
performed, and routine biopsy speci- 


mens were collected. The photomicro- 

graphs seen in Figs 1 and 2 are hema- 

toxylin-eosin (X250), and periodic 

acid-Schiff-stained sections of the 

surgical specimen, respectively. 
What is your diagnosis? 


Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 
the ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be sub- 
mitted in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color trans- 
parencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. Transpar- 
encies should be carefully packaged in a separate container. Please do not submit glass-mounted transparencies or 
the actual glass histology slides. Material for the RESIDENT’S PAGE should be mailed to the Chief Editor. 


Reprints not available. 


1256 Arch Otolaryngol Head Neck Surg—Vol 115, October 1989 


Resident’s Page 


PATHOLOGIC QUIZ CASE 1 











DR Pe, W rae r is bak Se es a 
gm a 4 er awe F s 5 is 
- 23 ha pT AA, 
ra Peart. | cbs $A 23 R i 










a f e ad PA aS 
lg ee r vi 










| eee eee Ze 
—— *" vit ee AEA 
Sar ah Ae hi f r 
ray TU meee A ORNS 
RE- bat Sw Sat, ae f 
¥ Fee ee ee ei. Y bt eae 





Fegure 1. Figure 2. 
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Figure 1. Figure 2. 
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Pathologic Diagnosis: Amyloid goi- 
ter. 

Amyloid infiltration of the thyroid 
gland was reported for the first time 
by von Rokitansky in 1855 as part of 
generalized amyloidosis.' Microscopic 
deposits of amyloid are commonly 
found in cases of generalized amyloid- 
osis, but rarely are large enough to 
become palpable.'* Amado et al? could 
not find more than 80 cases of amyloid 
goiter reported in the world litera- 
ture. Although fine-needle aspiration 
was reported to be an effective tool for 
diagnosing amyloid goiter,‘ most of 
these patients have been operated on 
because of the clinical suspicion of 
thyroid cancer.'? Growth of amyloid 
goiter is usually rapid,™ although the 
direct cause for this is unclear. Rare- 
ly, amyloid infiltration can involve the 
laryngeal nerves or cricopharyngeal 
muscle causing dysphagia and dys- 
pnea.* Clinical evidence of thyroid 
hypofunction is uncommon despite the 
widespread infiltration of the 
gland.'* 

Histologic findings are characteris- 


CLINICAL AND PATHOLOGIC DIAGNOSIS 


PATHOLOGIC QUIZ CASE 1 


tic of this entity (Fig 1). The normal 
architecture of the thyroid is com- 
pletely distorted, follicles are scarce, 
smaller or larger than normal, and 
are separated by deposition of large 
amounts of eosinophilic, amorphous 
substance that stains positive with 
Congo red for amyloid, and gives green 
birefringence under polarized light 
(Fig 2). The follicles were lined by low 
cuboidal cells and contained little or 
no colloid. Occasional foreign body 
giant cells are found in close proximi- 
ty to the amyloid. Large amounts of 
mature adipose tissue may fill the 
spaces not replaced by the amyloid 
itself. This tissue varies in amount 
from one area to another and is not 
associated with the inflammatory 
infiltrate. 

The prognosis of these patients is 
primarily influenced by their general- 
ized amyloidosis. Many of these 
patients are euthyroid even in cases of 
marked infiltration of the gland, but 
even hemithyroidectomy tends to pro- 
mote hypothyroidism. Every effort 
should therefore be made, assisted by 
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needle-biopsy procedures or fine-nee- 
dle aspirations, to rule out malignan- 


cy. 

Rare as it may be, the possibility of 
amyloid goiter should be kept in mind | 
in patients suffering from amyloid- 
osis and they should undergo surgery 
in the event of local pressure effects, 
or when malignancy cannot be ruled © 
out. 
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Pathologic Diagnosis: Signet-ring 
cell adenocarcinema of tie ethmoid 
sinuses. 

The paranasal sinuses are an infre- 
quent location for any type of adeno- 
carcinoma, but zhe signet-ring cell 
variety is particularly rare. There are 
only a handful of signet-ring cell ade- 
nocarcinomas of the ethmoid sinuses 
in the literature. Cancers of the para- 
nasal sinuses account for only 0.2% to 
0.8% of all malignancies, and approxi- 
mately 90% af these tumors are of the 
squamous cell variety. Overall, ap- 
proximately 30% of sinonasal malig- 
nancies begin in the muccsal lining of 
the maxillary antrum. In contrast, 
sinonasal adenecarcinomas show a 
preponderance sor the upper nasal 
cavity and ethmoid sinuses. Regard- 
less of tumer type, primary frontal 
and sphenoid siaus malignancies are 
rare, and tumor involvement in those 
locations usually represent extension 
from the ethmeid sinuses or naso- 
pharynx.’ 

The natural history of sinonasal 
malignancies initially mimic the 
symptoms ef sinusitis. The disease 
becomes visible radiographically as 
bone destructioa progresses. Eventu- 
ally deep pain er hypesthesia results 
from perineural invasion, with far 
advanced disease resulting in gross 
deformity. As reported by Hadfield,’ 
an increased frequency cf adenocarci- 
nomas of the etamoid simus have been 
associated with hardwood dust expo- 
sure. 

Barnes’ has recently defined these 
tumors as intestinal-type adenocarci- 


PATHOLOGIC QUIZ CASE 2 


nomas, which more accurately catego- 
rizes their histopathologic features 
than previous descriptions. Barnes’ 
divides sinonasal intestinal-type ade- 
nocarcinomas into five subcategories: 
papillary, colonic, solid, mucinous, 
and mixed. 

Grossly papillary tumors resemble 
villous adenomas of the large intes- 
tine. Although these tumors can 
become invasive, a significant portion 
remain as noninvasive, in situ 
lesions. 

The colonic tumor type resembles 
colorectal adenocarcinomas in gross 
morphology. 

The solid tumor type contains the 
same cytologic complement as the 
colonic variety, except that there is 
minimal gland formation. 

The mucinous subtype demon- 
strates two histologic patterns. One 
pattern is composed of large glands 
distended with mucus, some of which 
rupture resulting in a characteristic 
inflammatory response. The second 
pattern, which this case represents, 
comprised dense tumor clusters, with 
small glands or short papillarylike 
formations. The mucus content is 
abundant, and the label “signet ring” 
refers to the appearance of those cells 
in which large periodic acid-Schiff- 
positive vacuoles of mucin fill the 
cytoplasm, distending the cell, and 
pushing the nucleus to the cell periph- 
ery. The majority of signet-ring cell 
carcinomas occur in the stomach, 
though they may occur anywhere 
throughout the gastrointestinal tract. 
Occurrence in the head and neck is 
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extremely unusual. 

The mixed-type category is reserved 
for those tumors that contain two or 
more of the above subtypes, with no 
single predominating type. 

Unlike cancers of the maxillary 
sinuses, there is no widely accepted 
staging system for ethmoid sinus 
malignancies. The proximity of the 
ethmoid and sphenoid cavities to the 
cranial vault is the key factor in limit- 
ing treatment and therefore affecting 
survival. Nodal metastasis is uncom- 
mon and distant spread is rare. 
Patients with ethmoid sinus adeno- 
carcinoma usually succumb to local 
extension resulting in hemorrhage, 
sinusitis, meningitis, and occasional 
brain abscesses. Fortunately, ethmoid 
region adenocarcinoma are relatively 
indolent, with a five-year actuarial 
survival rate near 100% when aggres- 
sive surgical treatment is used. Sur- 
gical treatment of ethmoid tumors 
is similar to that for cancer of the 
maxillary antrum, ie, a radical sinu- 
sectomy. The best results occur when 
combined therapeutic modalities are 
employed, using both aggressive sur- 
gical excision and perioperative radia- 
tion therapy. 
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BC/BE to join two-physician department in a 50 plus 
physician, multi-specialty clinic in Pacific north- 
west. Practice includes all aspects of OTO-HNS, 
facial plastics fellowship desirable, not required. 
Fully equipped office, great recreational location. 
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500 North Lilly Road, Olympia, WA 98506. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
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ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


ENT — 50-physician multi-specialty medical group 
in Los Angeles seeks full-time BC/BE otolaryngolo- 
gist. Attractive compensation and benefits. Starting 
date negotiable. Send CV to: Z. Joseph Wanski, MD, 
Medical Director, The Moore-White Medical Group, 
266 South Harvard Boulevard, Los Angeles, CA 
90004. 


CALIFORNIA: BC/BE otolaryngologist to join 
fourteen MD, multi-specialty group with progressive 
practice environment located in a small city in the 
central San Joaquin Valley at the foothills of the 
Sierra's, two hours from the coast. Send CV to: 
Kaweah Medical Group, Attention: Maya Ricci, 222 
West Willow Street, Visalia, CA 93291. 


PENT 
MEDICAL 
CENTER 
Position Available 
for BC/BE 


Otolaryngologist 


37-physician, multi-specialty 
group seeks second member for 
department. 


Historic Fredericksburg, fifty 
miles south of District of 


Columbia is a rapidly expand- 
ing community with easy access 
to both mountains and coast. 


Ideal practice opportunity is 
100% incentive based, guaran- 
teed first year salary and full 
partnership. 


Contact: 
Jerry A. Lagle 
Administrator 


Pratt Medical Center, Ltd. 


1701 Fall Hill Avenue 
Fredericksburg, VA 22401 
(703) 899-5839 








OTOLARYNGOLOGIST — VIRGINIA: Modern, 
153-bed, acute care hospital has anexcellent oppor- 
tunity for a board-certified/-eligibie otolaryngolo- 
gist. Medical service area population of 55,000. New 
office building available. Very competitive financial 
package and relocation. Beautiful mountainous pla- 
teau area, 50 miles from Roanoxe, with exceptional 
cultural, educational and recrational opportunities. 
Contact: Administrator, P.O. Box 759, Pulaski, VA 
24301. (703) 980-6822. 


ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851; or in Florida (800) 553-8288. 


FULL-TIME ACADEMIC POS!TI@N — Head and 
neck surgery: The Department of @tolaryngology — 
Head and Neck Surgery of the Massachusetts Eye 
and Ear Infirmary/Harvard Medical School is seek- 
ing an otolaryngologist with a subspecialty interest 
in head and neck surgery for July, 1990. The suc- 
cessful applicant should be board-certified in oto- 
laryngology with postgraduate education and re- 
search in head and neck surgery. Academic responsi- 
bilities will focus on teaching and élinical practice in 
addition to coordinating clinical amd basic research 
in head and neck surgery. Satary and faculty 
appointment will be commensurate with academic 
experience. Letters of inquiry with curriculum vitae 
should be sent to: Richard L. Fabian, MD, Director, 
Head and Neck Surgery, Massachusetts Eye and 
Ear Infirmary, 243 Charles Street, Boston, MA 02114. 
(617) 573-3972. 


Medical Office Systems™ 


e Office Management System 
e Office Billing System 
e Electronic Claims System 


¢ Bar Coding System 


Easy installation-operation, advanced multi- 
user Capabilities, exceptional support ser- 
vices. Software purchase starting at ONLY 
$495 qualifies for substantial savings on IBM 
PS/2 computers. For free info or demo disk: 


AMERICAN MEDICAL SOFTWARE* 
P.O. Box 236 Edwardsville, IL 62025 
800-423-8836 618-692-1300 





SALE: Refurbished/warranted equipment: ENT 
flexible scopes $2,500; etc., etc. Call toll free: (800) 
748-5748. We'll buy your used equipment, too! 


PLEASE NOTE—Address replies to box number 
ads as follows: Box number, ____, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
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CHIEF OF 
NEUROTOLOGY 


University of Miami 
School of Medicine 
Miami, Florida 
The Department of Otolaryngology is ex- 
panding and seeks an experienced otologist 
to be Chief of the Neurotology Section in 


the department and its recently organized 
Ear Institute. 


The University of Miami is a progressive 
institution with an international orientation. 
The City of Miami offers an exciting, 
cosmopolitan environment which is also 
conducive to the development of a success- 
ful program in Neurotology. 


We offer an excellent salary and fringe 
benefit package. Academic rank is com- 
mensurate with experience and protected 
research time is possible to facilitate con- 
tinued academic productivity. We prefer 
professor/associate professor level but are 
willing to consider all appropriate applicants. 


Development of this program is a priority of 
the medical school administration. 


Please send curriculum vitae to: 


W. Jarrard Goodwin, Jr., MD 
DEPARTMENT OF 
OTOLARYNGOLOGY (D-48) 
P.O. Box 016960, Miami, FL 33101 


Or call (305) 549-7995 


The Division of 
Otolaryngology 
of 
the University of 
New Mexico 
School of Medicine 


is seeking a full-time 
otolaryngologist. 
BC/BE. 
Active teaching and clinical 
practice with research 
available. 


Pediatric experience 
preferred, but will consider 
general background. 


Contact: 


Fred S. Herzon, MD 
Chief, Divison of 
Otolaryngology 

UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 


ASSOCIATE NEEDED 
IN MAINE 


Two-person group seeks third BC/BE otolaryngologist 
for busy general practice. 


Excellent office and hospital facilities. Large referral area. 
Sophisticated medical community close to mountains 
and coast. 


Send resume to: 


Richard P. Lenz, MD 
Joseph W. Giebfried, MD 


PENOBSCOT 
OTOLARYNGOLOGY ASSOCIATES, P.A. 


Webber Building 
417 State Street 
Bangor, ME 04401 


The Kaiser Permanente Perspective: 


It comes from America's leading 
group medical practice. 


Physicians who join us excel with the largest prepaid group medical 
practice in the country, with over 5 million members and growing. 
Obviously, we offer some very distinctive career advantages, not the 
least of which is an immediate patient base in your specialty. The 
scheduling, accounting, insurances and more that go along with that 
practice? All taken care of. You'll find our atmosphere ideal; collegial, 
highly professional, supportive. We currently have opportunities for 
board certified/eligible physicians in 


Otolaryngology 


Also ideal is our northeastern Ohio service area. It offers © excellent 
housing @ Great Lakes recreation @ acclaimed theatre è ballet 

èe opera ® major league sports.... Relocation and spousal assistance 
programs are available. 


For further details simply contact: Ronald G. Potts, M.D., Medical 
Director, Ohio Permanente Medical Group, Inc., Dept. HRAO, 1300 E. 
9th Street, Suite 1100, Cleveland, OH 44114. Or call us at 

1-800-837- OPMG/(216) 623-8770. EOE. 


The Ohio Permanente 
Medical Group, Inc. 





The University of Minnesota 
invites applications for 
Head and Tenured Professor 
Department of 
Otolaryngology 


Applications are being solicited for the position of 
Head and Tenured Professor of the Department of 
Otolaryngology, University of Minnesota Medical 
School, and Chief of Otolaryngology of the Uni- 
versity of Minnesota Hospital and Clinic, Minnea- 
polis, Minnesota. Candidate will provide leader- 
ship in aa@ministration of all aspects of the 
department and participate in medical school pol- 
icy development. We seek a candidate who has 
substantial post-residency experience, outstand- 
ing academic credentials, and who is board- 
certified in otolaryngology. The candidate should 
have demonstrated experience, skill and leader- 
ship in patient care, research, teaching of medical 
students amd residents, administration and com- 
munity relations, plus national reputation in 
research and evidence of leadership in candi- 
date’s professional field. 


(road Pooper. Good edine 


NORTH 
CAROLINA 


Kaiser Permanente is seeking board 

certified/eligibie otolaryngologists 

for our Raleighsand Chadotte medi- 

cal offices. Excellent salary and bene- 

fits including orofessional liability, 

retirement, continuing education 

and shareholder opportunity. Send 

CV to: 

Phyllis M. Kline 

Physician Recruitment 
Coordinator-A0 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604-1018 


or Call 
(800) 277-2764 or (919) 878-5874 
Affirmative Action/Equal 
Opportunity Employer 


H; Michael Reese Health Plan 


The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicagc Metro area, is seeking additional 
Board Certified, Eligible physicians in the 
following specia:ty: 


Submit imquiries and curriculum vitae by 
November 1, 1989 to: 


Donald J. Doughman, MD, Chairman 
Otolaryngology Search Committee 
University of Minnesota Medical School 
Box 493 UMHC 
420 Delaware Street Southeast 
Minneapolis, MN 55455 


The University of Minnesota is an equal opportu- 
nity educator and employer and specifically 
invites anc encourages applications from women 
and minorities. 


UNIVERSITY OF MINNESOTA 
TWIN CITIES 






Otolaryngologists 


PPV OILD ILD ILDI LDT ILD ILD ILDILID ILDI LIV LIV LPL DVL POLI PV PV OV DPV OV LPG? 


Seeking qualified and 
affable BC/BE 
otolaryngologists to join 
rapidly expanding general 
otolaryngological practice 
located in Research 
Triangle Park area of 
North Carolina. 


Excellent professional 
Opportunities in 
progressive medical 
community. Pleasant and 
excellent area for raising 
a family. 


Please contact, or send 
resume with three 
references to: 


T. Kent Watanabe, MD, 
F.A.C.S. 


Cary Ear, Nose 

& Throat Clinic 

101 Southwest Cary Parkway 
Suite 270 

Cary, North Carolina 27511 





Otolaryngologist 


For 


Full-Time Position 


in 
SAN FRANCISCO BAY AREA 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 


A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 

Scott P. Smith, M.D. 

MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 





an equal 2pportunity employer m/f/h 


Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 










Competitive Salary and Outstanding 
Benefits 


Requires California License and 
Board Certification or Eligibility 


Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 

CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 
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ACADEMIC POSITION IN 
OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


The Medical College of Ohio is seeking a board certified/ 
board eligible otolaryngologist to join a rapidly expanding 
Department of Otolaryngology. A strong interest in res- 
ident and medical student teaching is desirable. Oppor- 
tunities are available to participate in both clinical and 


basic research. Salary and academic appointment will be 
commensurate with experience and training. Benefits are 
excellent. AN EQUAL OPPORTUNITY EMPLOYER. Appli- 
cants should send their curriculum vitae to: 


Allan M. Rubin, M.D., Ph.D. 
Department of Otolaryngology 
Head and Neck Surgery, 
Medical College of Ohio 
P.0. Box 10008, 
Toledo, Ohio 43699. 






Á 


Fellowship 
in 
Rhinology and 
Endoscopic Sinus Surgery 


Beginning July 1990 


This is a one-year clinical/research fel- 
lowship. The program offers several 
courses at the School of Public Health 
oriented towards preparing an individ- 
ual for an academic career. Applicants 
must be board elegible in otolaryngol- 
ogy — head and neck surgery. 










Address inquiries to: 
David W. Kennedy, MD 
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NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland. California 


Department of Otolaryngology — 94612. (415) 987-4949. We are an equal San Luis 
Head and Neck Surgery opportunity employer. Medical Clinic, Ltd 
JOHNS HOPKINS HOSPITAL u d 
® 
600 North Wolfe Street, Carnegie 434 w 1255 Osos Street 
Baltimore, MD 21205 tN ng San Luis Obispo 


KAISER PERMANENTE 


Good People. Good Medicine. 


OTOLARYNGOLOGIST 


Excellent opportunity for a B.C., B.E. Otolaryngologist to 
join a busy two-man ENT group. Special interest in Pe- 
diatrics ENT, Otolaryngic Allergy and Head and Neck 
Surgery is desired. 


Fully equipped, modern office, including ICS Computer- 
ized Rotary Chair. 


University town with medical school. Clinical faculty af- 
filiation available. Close-by outstanding recreational ar- 


eas (water sports, skiing, etc.), two fully equipped ma- 
jor hospitals. 


Competitive salary with benefits leading to early part- 
nership. 


Send CV and three references to: 


Joseph B. Touma, M.D. 
Huntington Ear Nose and Throat Clinic 
1616 13th Avenue, #100 
Huntington, West Virginia 25701 
Phone: (304) 522-8800 








Otolaryngologist 


Immediate 
opening with 
multi-specialty 
group on the 
central coast of 
California, must be 
board-eligible or 
board-certified. 


Fringe benefits, 
shareholder status, 
guaranteed salary 
first 12 months. 


Mail CV to: 















































































































Administration 






























CA 93401 












The Seuthern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 






of and managec by SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacaton and sick leave, continuing 
education, life insurance and retirement plans. After two 
years fulltime employment, physicians are eligible to be 
considered for partnership. 













If calling from outside of Talifornia, please call (800) 
541-7946 or send your cur-iculum vitae to: Physician 

Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8015. 










Equal Opportanity Employer M/F/H 
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Otolaryngologist 


St. Paul 
Minnesota 


Excellent opportunity for 





We are a well-establisħed, prepaid health care program. 
Our multispecialty group practice is a partnership composed 


For aphysician application, please call (800) 328-5278. 


CASE WESTERN RESERVE UNIVERSITY 
DIRECTOR 


Department of Otolaryngology — Head and Neck Surgery 
at 
MetroHealth Medical Center, Cleveland, Ohio 


The MetroHealth Medical Center is a modern 750-bed, 
major teaching hospital of Case Western Reserve Uni- 
versity. The newly created department will be affiliated 
and the residency training program fully integrated with 
the medical school. 


This position provides an excellent opportunity, and 


will require an enthusiastic individual with solid clinical, 
research and administrative credentials. The candidate 
must be able to foster rapid academic growth and to 
build new programs in all branches of the specialty. The 
appointment will be at the level of an associate or full 
professor. Applicants should submit a curriculum vitae 
and aconcise description of clinical and research inter- 
ests and goals to: 


Fred Behrens, MD, Chairman, Search Committee 
MetroHealth Medical Center 


3395 Scranton Road, Cleveland, OH 44109. 


The Case Western Reserve University and The Metro- 
Health Medical Center are equal opportunity employers 
and specifically encourage applications from women 
and minorities. 





ENT 
PHYSICIAN 


Busy otolaryngologist 
is seeking an associate to 
meet the needs of a growing 


BC/ BE otolaryngologist 
available immediately. 


Join large multi-specialty 
group serving prepaid and 
private patients in one of 
Americas leading 
metropolitan areas. 


Busy practice with great 
potential. Competit:ve income 
and comprehensive benefits. 


Contact: 


Jerry Hess 
ASPEN MEDICAL GROUP 


1020 Bandana Boulevard West 
St. Paul. MN 55108 


Call: (612) 641-7178 


Group Health Cooperative of 
Puget Sound, a 365,000-member 
prepaid group practice, 
currently has a position for an 
Otolaryngologist. Referral only 
practice in a multi-specialty 
organization. 


To inquire, write: 
Director of Medical 
Staff Personnel 
Group Health Cooperative 
of Puget Sound 
521 Wall Street 
Seattle, WA 98121 


Ges 
a7 Health _ 
Cooperative 


of Puget Sound 


Affirmative Action Equal Opportunity Employer 


practice. BE/ BC physician 
will find security in this 
established, multi-specialty 
clinic. 

Location is fifteen minutes 
from downtown Minneapolis 
and is rich in family, cultural, 
educational and recreational 
opportunities. 


For further information 
contact: 


Robert Hovda, MD 
Columbia Park Medical Group 
6200 Shingle Creek Parkway 
Suite 480 

Brooklyn Center, MN 55430 


(612) 560-3450 
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Lovelace Medical Center. 
Where diversity creates 
satisfying careers. 


Discover why Lovelace is much more than a hospital. 
With four operating divisions (Lovelace Foundation, 
Lovelace Medical Center, The Lovelace Clinic Profes- 
sional Corporation and Lovelace Health Plan), we offer 
you incomparable growth potential and diversity. We’re 
involved in providing a variety of health care services: 
from inpatient and outpatient acute care to prepaid health 
Care programs to research and education. 


Make the move to a greater career opportunity—at 
Lovelace Medical Center. 


Otolaryngologist 

Position available in our 4 member group. This is a 
multispecialty practice. You must be board certified 
within 1 year. 


Enjoy the scenic, recreational and cultural wonders of 
New Mexico—The Land of Enchantment. Talk with us 
about our benefits and location. If interested, please call 
or send resume to: Lovelace Medical Center, Dr. George 
D. Neal, Dept. AO, 5400 Gibson Blvd. SE, Albuquerque, 
NM 87108, (505) 262-7073. EOE/AA M/F/H/V. 


AMERICAN OTOLOGICAL SOCIETY 


The Research Fund of the American Otological Society 
is offering Research Grant Awards and fulltime 
Research Training Fellowships to study otosclerosis 
and related ear disorders (diagnosis, management and 
pathogenesis of otosclerosis and underlying processes) 
in U.S. or Canadian institutions, July, 1990 - June, 1991. 


RESEARCH GRANTS: Available to physician and non- 
physician investigators; renewable annually for a max- 
imum of $25,000 per year; no funding for investigator's 
salary. 


RESEARCH TRAINING FELLOWSHIPS: For physi- 
cians only, fellowship will support 1-2 years’ full-time 
research conducted outside of residency training. 
Applications must be accompanied by sponsoring 
institution documentation that facilities and faculty are 
appropriate for requested research. 


DEADLINE: Grant and fellowship applications must be 
postmarked by January 31, 1990. Information and 
application materials may be obtained from Richard A. 
Chole, M.D., Ph.D., Secretary-Treasurer, Research 
Fund of the American Otological Society, University of 
California, Davis, Otology Lab, 1159 Surge 3, Davis, CA 
95616. Telephone: (916) 752-8931. 








NORTHERN CALIFORNIA 


The Permanente Medical Group, a grow- 
ing multispecialty group, is recruiting Oto- 
laryngologists for positions in our beauti- 
ful Northern California region: the San 
Francisco Bay Area, Sacramento and the 
Central Valley. 


SOUTH SAN FRANCISCO 


A position is currently available for a full 
time staff Otolaryngologist in our South 
San Francisco facility. Includes office and 
operating room responsibilities. For more 
information, send CV to Richmond Prescott, 
M.D., Physician Recruitment Services, Dept. 
5701-SSF, The Permanente Medical Group, 
Inc., 1814 Franklin, 4th Floor, Oakland, CA 
94612. 


WALNUT CREEK 


We are seeking a BC/BE General Otolar- 
yngologist to join 3 person department. 
High-growth, white collar suburban Bay 
Area. Fully referred broad spectrum prac- 
tice. Experienced or 1990 grad considered. 
For more information, please send CV to 
Glenn Schneider, M.D., The Permanente 
Medical Group, Inc., 1425 South Main St., 
Walnut Creek, CA 94596. 


Members of our large, multispecialty group 
earn highly competitive compensation and 
outstanding benefits including malprac- 
tice insurance, medical, dental and group 
life insurance, vacation, educational leave, 
an excellent retirement program and spe- 
cial arrangements for physicians transfer- 
ring from established practice. 


To inquire about other openings with our 
successful, growing medical group, send 
CV to Richmond Prescott, M.D., Physician 
Recruitment Services, Dept. 5701-OTO, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland, CA 94612, 
(800) 777-4912. Equal Opportunity Em- 


ployer 
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KAISER PERMANENTE 
Good People. Good Medicine. 






RYNATAN’ B.1.D. 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tanna®, 8 mg; pyrilamine annate, 25 mg. 


RYNATAN-S 32 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannze, 2 ng; pyrilamine tannate, 12.5 mg. 






Description RYNATAN® & an antihistaminic/decongestant combination available for 
oral administration as Jabless and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25mg 
Chliorpheniramine Tansate 8mg 
Pyrilamine Tannae 25mg 


Other ingredients: com stamh, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polyealact#ronic acid, talc. 


Each 5 mL (teaspoons!) ofhe Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chiorpheniramine Tan»ate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: beazoic acid, FD&C Fed No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose 


Clinical PharmacclogyY NATAN combines the sympathomimetic decongestant 
effect of phenylephrine witt the antihistaminic actions of chlorpheniramine and 
pyrilamine 


Indications and UsageRYNATAN isindicated for symptomatic relief of the coryza 
and nasal congestionaassowiated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory trac conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYMATAN is containdicated for newborns, nursing mothers 
and patients sensitive to ary of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism. diabetes narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamires whech may cause drowsiness and may have additive central 
nervous system (CNS) effects with alconol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions Geneza/: Awtihistaminessare more likely to cause dizziness, sedation 
and hypotension in etderly Datients. Antihistamines may cause excitation, particularly 
in children, but their combi sation with sympathomimetics may cause either mild 
stimulation or mild sedation 


Information for patients: Caution patiens against drinking alcoholic beverages or 
engaging in potentia!ty hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO in»ibitors may prolong and intensify the anticholinergic effects 
of antihistamines ane the ceverall effects of sympathomimetic agents. 


Carcinogenesis, mutageresis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic e~ ects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN shou! | be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYWNATAN should no: be administered to a nursing woman. 


Adverse Reactions Acverse effectsassociated with RYNATAN at recommended 
doses have been miaimal The most common have been drowsiness, sedation, 
dryness of mucous membaanes, and gestrointestinal effects. Serious side effects with 
oral antihistamines cy syn athomimeties have been rare. 


Overdosage Signs and -ymptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atopine-like siens and symptoms may be prominent. 


Treatment: Induce vemitine if it has not occurred spontaneously. Precautions must be 
taken against aspira!ion especially in inants, children and comatose patients. If gastric 
lavage is indicated, isotone or half-isotenic saline solution is preferred. Stimulants 
should not be used.#f hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Admunistzation Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults— 1 or 2 tab®ts. 

RYNATAN PediatricSuspension: Chilaven over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Chilaren tvo to six year= of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful); 
Children under two vears>f age — Titeate dose individually 


How Supplied RY NATAA” Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 9037-9713-92) anc 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suseension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-C715-67, labeled RY NATAN*-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tabts — Store & room temperature; avoid excessive heat — 
above 40°C (104°F). 
RYNATAN® Pediatrie Sus»ension — Sere at controlled room temperature — between 
15°C-30°C (59°F—86°F); »rotect from freezing. 
*Patent Pending 
RYNATAN®-S is thecomt=nation of RYINATAN Pediatric Suspension (4 fl. oz.) anda 
10 mL, calibrated, oral syrmge. 
WALLACE LABORATORIES 
Division of 

CARTEF-WALLACE, INC. 

Cranbury, New Jersey 08512 Rev. 6/88 


WALLACE LABORATORIES 


Division o` Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 


Printed in U.S.A. 
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For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


Symposium proceedings are published in the official 
journal publication of The Voice Foundation, 
Journal of Voice, available from Raven Press, 

1185 Avenue of the Americas, New York, NY 10036. 
Published quarterly. Subscription price: 

Individuals — $75.00 (U.S.) $89.00 (Non-U.S.) 
Institutions — $89.00 (U.S.) $103.00 (Non-U.S.) 
Single copy — $26.00 


From the proceedings prior to the 1985 14th 
Symposium, transcripts of each symposium are 
published in two volumes: one volume contains 
the scientific papers presented at the symposium, 
the second volume contains the pedagogic and 
medical material. Available in sets or individually. 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 

Transcripts of Panel Discussion, International 
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310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology /HNS 

(212) 598-1395 Frank E. Lucente, M.D. 





Temporal Bone Surgical Dissection Course 


November 1-4, 1989; February 7-10, 1990 
May 9-12, 1990; November 7-10, 1990 


Sponsored by: 
Midwest Ear Institute, and Trinity Lutheran Hospital, 
Kansas City, Missouri 


Course description: 
This intensive 3% day course is designed to provide 
emphasis on the surgical and anatomical approaches to 


the temporal bone utilizing temporal bone dissections, 
observations of live surgery, videotapes and lectures. 


Course fee: 
$500 per each physician; six physicians per course. CME 
Credit Category 1 30 hours 


For further information, contact: 


Melinda Loran, Course Coordinator 
Midwest Ear Institute, Inc. 

2940 Baltimore, Ave. 

Kansas City, Missouri 64108 
(816) 531-0003 





The GSI 33 Middle-Ear Analyzer: 
High Tech 4 User Friendly 





Hgh Tech Design 


Unexcelled in modern engineering. 

The silent pushbuttons, logically placed 
on the clearly labeled front panel, are 
human engineered for ease of operation. 
Desgned with the quality and depend- 
ability associated with Grason-Stadler 
for 37 years. 


Essential Features 

Basc capabilities for clinical, diagnostic 
or screening middle-ear testing — 
maaually or automatically. 

m Pympanometry 

m Feflex Threshold 

m Feflex Decay 

w Eustachian Tube Function Testing 


For more information contact: 


A _ucas Company 


Grason-Stadler, Inc. 
537 Great Road 
P.O. Box 1400 
Littleton, MA 01460 
Tel: (508) 486-3514 
TWX: 710-437-6892 
FAX: 508-486-8059 


There’s No Substitute 
for the Best! 





. . . and You Can Choose 


Operators have a choice of using the 
preprogrammed test parameters or of 
selecting their own criteria via the user 
keys. A raised, eye-level CRT clearly 
displays test parameter choices and the 
possible alternatives. Compliance and 
pressure meters are on the screen with a 
digital readout shown continuously. Test 
results are displayed in real time and 
then summarized below the meters. Up 
to 8 screens can be stored in memory 
and recalled for viewing prior to 
printout. A built-in printer provides 
permanent records. 


The innovative probe houses both Ipsi 
and Contra transducers. This unique 
probe was designed for patient comfort, 
ease-of-seal and accurate test results. 
Eartips compliment the probe, and are 
color coded for rapid selection of size. 


Individualized probe mountings: 

m Lightweight shoulder mounting 
(shown) 

m Optional clothes clip mounting 


m Optional operator wrist attachment 
for screening tests 








Please return this coupon to: 


Grason-Stadler, Inc., Dept. G 
537 Great Road, P.O. Box 1400 
Littleton, MA 01460 


Name: 


Address: 


Telephone: 


O Please send me the GSI 33 
brochure. 


CO Please arrange a demonstration. 
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March 25-30, 1990 — September 16-21, 1990" 
April 22-26, 1990 October 14-19, 1990 
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= K = : = i 





Antonio De la Cruz, M.D., Director of Education 3 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « (213) 483-443] 














First Annual Meeting 
of thes 


North American Skull Base Society 






Approaches to the Skull Base 
February 17 - 21, 1990 


Marina Beach Hotel 
Marina Del Rey (Los Angeles), California 










Hosted by 
House Ear Institute, Los Angeles, CA 









President: Paul J. Donald, M.D. 









Organizing Committee: Donald P. Becker, M.D., Los Angeles Steven L. Giannotta, M.D., Los Angeles 
Antonio De la Cruz, M.D., Los Angeles Horace Norrell, M.D., Sarasota 
Paul J. Donald, M.D., Sacramento Albert Rhoton, M.D., Gainesville 
William Hitselberger, M.D., Los Angeles Laligam Sekhar, M.D., Pittsburgh 
William F. House, M.D., Los Angeles Herbert Silverstein, M.D., Sarasota 
Ivo Janecka, M.D., Pittsburgh Peter G. Smith, M.D., St. Louis 






Derald E. Brackmann, M.D., Los Angeles 






Local Organizing Chairman: Antonio De la Cruz, M.D., Director of Education, House Ear Institute 
256 South Lake Street, Los Angeles, California 90057 (213) 483-4431 


Fees: Physicians $350; Residents $50; Registered Nurses: $150. 
Additional fee of $100 will be charged for registrations received after January 6, 1990. 


Call For Papers: Abstracts must be received by September 1, 1989. 








Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuseripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be aeceepted as references. References to journal articles 
should inelude (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al”), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if mere than six, list the first three and “et al”), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punetuation and sequence style preference in previously 
published reference listings. 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X 11-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 cm (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list al! affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/ photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

— — (10) Failure to include copyright transmittal letter. 

— — (11) Failure to include all authors’ personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Captain (Dr) Donald K. Matthews, Air Force Flight Surgeon, 
uses ve occ ithe to tes t for spatial disorientation. 
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“Today I ran stress analysis 
on a group of test pilots, treated 
a simple fracture fora 
nine-year-old third baseman, and 
still had time to play tennis’ 








As an Air Force physician, your patient population will guarantee you 
a practice that is a unique blend of both the extraordinary and the traditional. 


You'll take care of people performing the most important work, using 
the most sophisticated technology, in defense of our country. But you ‘llalso 
have the opportunity to do a lot of good old-fashioned one-on-one “doctoring, ’ 
the kind of medicine that was possible when physicians spent more time 
being clinical than clerical. 


On payday your only thought will be cashing your check, not covering 
everybody else’s. You'll never see an office utility bill or worry about 
malpractice premiums. And vacation? Every Air Force physician receives 
30 days of vacation with pay each year. Your chief concern will be where 
to take your vacation, not 1f. 

Plus, there’s the opportunity to meet some very interesting people in 
the Air Force. Including your family for dinner most nights. 

For career and country, find out more about becoming an Air Force 
physician. Call toll-free 1-800-423-USAF. Or send your curriculum vitae to 
Col William E. Patterson, HQ USAFRS/RSH, Randolph AFB, TX 78150. 


Expand your horizons. 
Become an Air Force physician. 
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Medical News 


CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 





Reproducing Near-Normal Pinna Anatomy 
AS ae Gl aE UL PS SR a eee le ae E 

At the Fifth International Symposium on Plastic and 
Reconstructive Surgery of the Head and Neck in Toronto, 
Canada, June 21, 1989, Hilko Weerda, MD, DMD, Liibeck, 
West Germany, presented his techniques for a number of 
auricular reconstructive problems. Weerda utilizes the 
Gersuny technique for correcting small defects of the pin- 
na. This involves excision of a long narrow scaphal crescent 
in combination with removal of a wedge of the helix. The 
remaining superior chondrocutaneous segment is then slid 
down to reapproximate the remaining portion of the auri- 
ele. For larger full-thickness defects, Weerda uses a poste- 
riorly based, bilobed, non-hair-bearing flap for skin cover- 
age with rib cartilage for structural support. 

Weerda’s experience with traumatic avulsions of the au- 
ricle has shown that only small segments remain viable 
when replaced as a composite graft. He feels that there is 
often an inadequate base to nourish larger composite 
grafts. Therefore, for large avulsion injuries he prefers to 
remove the skin and bury the remaining cartilage frame- 
work. Six weeks later he will elevate the overlying skin and 
cartilage, and place a full-thickness graft on the postauric- 
ular surface. Reconstruction of these large auricular inju- 
ries requires two to four stages. 

Regarding congenital microtia, Weerda recommends that 
infants with bilateral microtia be fitted with hearing aids 
before the age of 1 year. Those children who are candidates 
for middle ear reconstruction should have that done before 
auricular reconstruction. A preauricular approach to the 
mastoid is preferred when doing the middle ear surgery, so 
as to avoid damaging the postauricular skin. Weerda begins 
his auricular reconstructions on patients when they are 5 
years of age. He strongly prefers the Brent technique of au- 
togenous rib graft framework, although occasionally he 
uses the Davis procedure utilizing contralateral conchal 
graft.—KENNETH A. BucHWACH, MD, Kansas City, Mo 





The Use of Biodegradable Polylactic Acid 
Implant for the Repair of Soft-Tissue Defect 





At the recent meeting of the Fifth International Sympo- 
sium of the American Academy of Facial Plastic and 
Reconstructive Surgery in Toronto, Canada, Edward Sza- 
chowicz, MD, and coworkers, St Paul, Minn, presented an 
experimental study evaluating the influence of polylactic 
acid on wound healing, and its potential for stimulating 
growth of hyaline cartilage. A rabbit model was used. A 
1 X 1-em full-thickness piece of cartilage was excised from 
eachear. On one ear, al X 1-cm sheet of polylactic acid was 
placed into the defect subperichondrially. In the opposite, or 
control ear, the perichondrium was laid back down over the 
defect. No attempt was made to fill the defect in the control 
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ear. Histologic analysis at 2 weeks and at 1, 3, and 6 months 
revealed the following: (1) Cartilage defects filled with 
polylactic acid show early fibrous tissue infiltration and, as 
early as 1 month, cartilage regeneration was seen on the 
surface of the polylactic acid implant. By 6 months, the 
polylactic acid was almost completely replaced by hyaline 
cartilage that appeared to have grown only into the area of 
the polylactic acid implant and not outside the original de- 
fect. (2) Controls showed some small amount of irregular 
cartilage regeneration. (3) Guided tissue regeneration oc- 
curs rapidly and completely in defects with polylactic acid 
matrix. (4) Polylactic acid is well tolerated by the tissue, 
with circumscribed and limited tissue reaction. 

The authors have successfully used pelylactic acid as a 
support after septal surgery, and as a dorsal onlaying 
graft.—B. J. S. ADAms, MD, Durham, NC 





Newer Techniques for Upper Eyelid 
Reconstruction, Including Canthus 





Newer techniques for upper eyelid reconstruction was 
presented at the Fifth International Symposium of the 
American Academy of Facial Plastic and Reconstructive 
Surgery in Toronto, Canada, by Bernice Z. Brown, MD, Los 
Angeles, Calif. Her talk was part of the section of the 
American Society of Ophthalmic Plastic and Reconstruc- 
tive Surgeons. Reconstruction of defects ranging from less 
than a quarter of the eyelid’s width to full eyelid defects was 
discussed. Dr Brown pointed out that knowing and under- 
standing the anatomy of the upper eyelid is of paramount 
importance in undertaking reconstruction. The upper eye- 
lid has both an anterior and a posterior lamella. If both are 
missing, only one can be free grafted, and whatever tissue 
is used to reconstruct the other must bring with it an intact 
and viable blood supply. For defects of less than a quarter 
of the eyelid, direct apposition is preferable. Defects of one 
quarter to one half of the eyelid can be reconstructed with 
a mini-Mustarde flap, using wide undermining, and bor- 
rowing skin from the lateral orbital area. A free tarsal graft 
from the opposite eyelid can be anchored to the lateral rim 
if needed. A modified Hughes (tarsoconj unctival) flap can 
also be used. In all cases careful attention must be paid to 
the medial canthal area, which can be reconstructed with 
tarsal strips, periosteal strips, fascia, or direct wiring. 

— KAREN H. CALHOUN, MD, Galveston, Tex 
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Incidence of Perforation With T Tubes 
ee Sere ee anes a FANE Sj eli’) a 
Two consecutive presentations at the recent meeting of 
the American Society of Pediatric Otolaryngology in San 
Diego, Calif, addressed the incidence of complications asso- 
ciated with the use of long-term, T-type tympanostomy 
tubes. Drs Bruce Matt and Robin Cotton, Cincinnati, Ohio, 
(Continued on p 1415.) 
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(Continued from p 1413.) 
reported a 13.6% incidence of persistent perforations 
among 140 ears treated with T tubes. Two patients devel- 
oped cholesteatomas. 

In a separate study, Drs Robert Miller, Robert Meyers, 
and James Campbell, Chicago, Ill, reported similar results 
among 160 ears treated with T tubes. Of patients in the 
Chicago study, 18.9% deve oped persistent perforations and 
4 patients developed cholesteatomas. The authors of both 
studies recommended caution in the use of long-term, 
T-type tympanostomy tubes.—RANDOLPH R. CoLE, MD, 
Houston, Tex 





Videostroboscopy in the Assessment of 
Early Glottic Carcinoma 





At the reeent Ameriean Laryngological Association 
meeting in San Francisco, Calif, Dr Roy Sessions of the 
Sloan-Kettering Memoria. Cancer Institute, New York, NY, 
discussed the value of laryngeal videostroboscopy in pa- 
tients with early glottic cancer. In his report, 18 patients 
with T1 glottic tumors anc 7 patients with T2 glottic lesions 
underwent fiberoptic laryngoscopy with videostroboscopic 
examination. All were thought to have normal cord mobil- 
ity. All of these patients had abnormal stroboscopic find- 
ings consisting of absent mucosal waves. In contrast, none 
of 29 patients with benign glottic lesions showed the abnor- 
mal cord stiffness demonstrated by the patients with tumor. 

Sessions felt that, after vocal cord stripping and/or radi- 
ation therapy of early carcer, the strobe examination may 
detect recurrent disease earlier than routine follow-up ex- 
amination. The technique holds promise for following up 
tumor response during radiotherapy for T1 lesions. Accord- 
ing to Sessions, videostrodoscopy should be considered for 
all glottic cancers due to its apparent sensitivity in detect- 
ing voeal cord stiffness associated with the presence of ma- 
lignancy.— ROGER L. CRUMLEY, MD, Orange, Calif 





Long-term Results of Lateral Skull-Base 
Tumor Surgery 





At the 1989 Triological Society meeting in San Francisco, 
Calif, Dennis S. Poe, MD, Burlington, Mass, C. Gary Jack- 
son, MD, and Michael E. Glasscock, MD, Nashville, Tenn, 
and Glen D. Johnson, MD, Hanover, NH, presented their 
results of long-term follow-up for patients who underwent 
excision of lateral skull-base neoplasms, most being glomus 
jugulare tumors. Described were their surgical techniques, 
including the extended facial recess approach (for hearing 
conservation), the canal-vall-down approach, and the in- 
fratemporal fossa approach. These were the procedures 
used for increasing exposure of more extensive lesions. This 
retrospective study covered 129 procedures performed on 
126 patients, and includec a death rate of 4.7%. Much of the 
information was gleaned from questionnaires. Mean follow- 
up of the patient populat.on was 6.7 years. From the ques- 
tionnaire, approximately 80% were noted to have no useful 
subjective hearing, but vertigo was a very rare problem 
with only four patients reporting it. The patient group hav- 
ing the most difficulty were those with ninth and tenth cra- 
nial nerve deficits that occurred in approximately 57% of 
the population. Hoarsen2ss was a persisting problem, as 
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was dysphagia, although the latter was not severe enough 
to require tube feeding or tracheotomy. Of their patients, 
35% had hypoglossal nerve defects. 

Surprisingly, as many as 20% had temporomandibular 
joint symptoms, although many of the patients had no sur- 
gery performed on the glenoid fossa. All facial nerve weak- 
nesses recovered to an acceptable degree. It was felt that 
follow-up should consist of magnetic resonance scanning at 
5- and 10-year intervals to allow accurate follow-up, and to 
diagnose possible contralateral development of similar le- 
sions. The authors concluded with recommendations for 
treatment, stating that with an acceptable level of neuro- 
logic complication, surgery should be advised for patients 
under 50 years of age and radiation therapy for those 60 
years of age and older.—RICHARD W. WAGUESPACK, MD, 
Birmingham, Ala 





The Punch in Skin Surgery 





On June 28, 1989, at the Fifth International Symposium 
of Plastic and Reconstructive Surgery of the Head and Neck 
in Toronto, Canada, Norman A. Orentreich, MD, New York, 
NY, reported on the usefulness of the skin punch instru- 
ment in dermatologic surgery. Small nasal lesions were 
noted to be ideal indications for excision and reconstruction 
with the punch. According to Orentreich, the lesion should 
be marked for orientation prior to its removal, and a biopsy 
specimen of the base of the lesion should be obtained sep- 
arately. After histologic confirmation of clear margins, the 
defect can be reconstructed with a punch graft taken from 
the medial aspect of the earlobe. Donor skin from this area 
possesses an excellent tissue match for nasal skin, espe- 
cially in the lower third of the nose. Additionally, a fair 
amount of skin can be harvested from the earlobe without 
creating distortion of the ear. The graft should be cut ap- 
proximately 50% larger than the nasal defect, to compen- 
sate for spreading of the wound and for contraction of the 
circular graft. Punch grafts are stabilized with a cross-over 
stitch, which can generally be removed within 2 days. 

Orentreich suggested that ice pick acne scars be treated 
with the punch using either a punch elevation or punch re- 
placement technique. With the punch elevation technique, 
the surgeon first attempts to mobilize the deep scar with a 
2-mm punch without transecting its base. The surrounding 
subcutaneous fat tends to push the punched area slightly 
upward, where it should remain until clot formation stabi- 
lizes it. After it is fully healed, the raised area can be 
dermabraded to the level of the surrounding skin. Although 
the punch elevation technique works well with shallow 
scars, deeper scars may require the punch replacement 
technique in which the ice pick sears are excised with the 
punch, and the remaining defects are filled with postauric- 
ular skin grafts. Adjunctive dermabrasion may be per- 
formed after 1 month. Orentreich also commented on the 
usefulness of the punch for treating areas of hypopigmen- 
tation, such as traumatic facial leukoderma and vitiligo. 
Small punches of hypopigmented skin can be removed and 
replaced with 2-mm punch grafts from a pigmented area, 
such as the postauricular region. Each graft usually pro- 
duces approximately 1 cm? of pigmentation by depositing 
melanin pigment via spreading melanocytic pseudopods. 
Large areas of hypopigmentation can be incrementally re- 
duced by staged punch graft sessions using this method. 

— RAYMOND J. KONIOR, MD, Chicago, Ill 
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MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 
Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 
Friday, Saturday, Sunday, February 9, 10, 11, 1990 
Moseley-Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
JOHN HILGER, M.D., Tacoma, WA 
WM. MEYERHOFF, M.D., Dallas, TX 
ROBERT MILLER, M.D., New Orleans, LA 
ANTHONY J. MANIGLIA, M.D., Cleveland, OH 


A three-day scientific program designed for the otolaryngologist in clinical practice to provide an update on 
recent developments in the specialty. The program format consists of lectures, panel discussions, and 
luncheon question and answer sessions with the faculty. Physicians attending this course may report up to 
15 hours of Category I credit toward the CMA Certificate in Continuing Medical Education and the AMA 
Physicians Recognition Award. 


THOMAS C. CALCATERRA, M.D., Program Chairman 


Registration fee: $295 for practicing physicians if received before January 1, 1990; $350 after that date. 
(Military physicians pay the same fee as practiving physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 
P.O. Box J, South Pasadena, CA 91031, or call (213) 680-2387 














ANNUAL PARK CITY MULTIDISCIPLINARY 
FACIAL PLASTIC SURGERY MEETING 
(Formerly Annual Park City Oculoplastic Meeting) 


A program for ophthalmologists, otorhinolaryngologists, 
dermatologists, plastic and oral surgeons. 


Dates: February 10-17, 1990 Place: Olympic Hotel Fee: $450 
Park City, Utah 


Topics: Facial, cosmetic and reconstructive surgery with special “hands-on” 

workshop using the new Luhr micro and mini plate system. 

Co-Chairmen: 
Jeffrey C. Popp, M.D. Robert M. Dryden, M.D. 
University of Nebraska Medical Center University of Arizona 
Creighton University 


Sponsored by: The University of Nebraska Medical Center, Department of Ophthalmology 


Faculty to Include: Crowell Beard, M.D. — San Francisco; Jan Berlin, M.D. — Cleveland; Mike 
Callahan, M.D. — Birmingham; Craig Dufresne, M.D. — Washington, D.C.; Chris Fleming, M.D. 
— Memphis; Russ Gonnering, M.D. — Milwaukee; Mike Hawes, M.D. — Denver; Larry Katzen, 
M.D. — W. Palm Beach; Jack Kennerdell, M.D. — Pittsburgh; Lou Morales Jr., M.D. — Salt Lake 
City; Nick Soldo, M.D. — Phoenix; Harold Tu, M.D. — Omaha; Paul Weber, M.D. — Ft. Lauder- 
dale; Alan Wulc, M.D. — Philadelphia 


20 hours CME Category | credit 


For further information, contact: Marge Adey, Coordinator of Continuing Medical Education, 
University of Nebraska Medical Center, Center for Continuing Education, 42nd and Dewey 
Avenue, Omaha, Nebraska 68105-1065. Telephone (402) 559-4152. 
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WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





Auricular Reconstruction 





At the Fifth International Symposium in Toronto, Can- 
ada, a special section deveted to auricular reconstruction 
was held. Emphssis was on the surgical management of 
congenital microtia, and was addressed by several different 
speakers. This forum provided an excellent review of 
current concepts ‘or this challenging area. 

E. Fred Aguilar, MD, Houston, Tex, presented his paper 
entitled “The Role of the Facial Plastic Surgeon in Micro- 
tia Repair.” His presentation centered on the misinforma- 
tion that is frequently given to families who have children 
with congenital microtia. This information ranged from 
families being told that nothing could be done, to being told 
that surgery was required immediately. Others were told 
that the child was obvious y deaf and that hearing would be 
an impossibility for the child in the future. He advocated 
early auditory brain-stem response testing. Patients with 
bilateral microtia and atresia should have a bone-conducted 
hearing aid placed within days of birth. 

One other important peint was that frequently families 
are directed to have the concomitant atresia repaired before 
the plastic surgeon’s reconstruction of the external ear. 
Atresia repair should be Fandled only after the plastic sur- 
geon has completed the first two stages of the reconstruc- 
tion of the auricie. Any surgical plan for reconstruction of 
the external ear should imclude a team approach that cov- 
ers both the microtia anc atresia repairs. 

The proper patient age for surgical reconstruction of the 
external ear is at age 6 years, because there is sufficient 
eartilage and maturity to allow the reconstruction to begin 
safely. He advocated a four-stage procedure, as described by 
Burt Brent, MD‘ (with the addition of another stage, stage 
3), in which stage 1 is auricular reconstruction using 
autogenous cartilage. Stege 2 consists of lobule transposi- 
tion. Stage 3 invelves correction of the atresia defect. Stage 
4 is creation of the tragus, and stage 5 is elevation of the 
auricle from the side of the head. Each stage is separated 
by a 3- to 4-month interval. 

Hilko Weerda. MD, Lübeck, West Germany, presented his 
papers entitled “The Surgical Treatment of First- and Sec- 
ond-Degree Auricular Dysplasias” and “The Surgical 
Treatment of Third-Degree Auricular Dysplasia.” He 
chronicled his experience with first- and second-degree au- 
ricular dysplasias and the surgical treatment of congenital 
microtia and arotia. First-degree dysplasia was defined as 
those lesions that involv2 macrotia, cryptotia, and absence 
of the upper helix in type 1 and type 2 cup ear deformities. 
Type 1 deformities were taken care of primarily via stan- 
dard otoplasty techniques that involved transfixion of the 
helical rim. Other more severe cup deformities necessitated 
translocation of the helizal rim, along with creation of the 
antihelical fold of the seapha. 

His repair of congenital microtia also utilizes a standard 
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autogenous rib graft fashioned into an auricular framework 
and inserted underneath the skin. In children with unilat- 
eral microtia, he begins his auricular reconstruction at the 
age of 5 years. He advocated that children with bilateral 
microtia/atresia be fitted with a bone-conducted hearing 
aid before their first birthday. Reconstructive middle ear 
surgery, or correction of the atresia, was performed on adult 
patients only on their request, and only under favorable 
anatomic conditions. 

The incision for the microtia was made in the preauric- 
ular area, also following the Tanzer-Brent'’ technique. 
Weerda’s technique further utilized, besides suction, mat- 
tress sutures through the auricle and through the frame- 
work. He used tissue glue extensively as well. A period of 5 
to 6 weeks was then allowed to elapse before performing any 
reconstruction on the posterior aspect of the auricle. 

Francois Disant, MD, Lyons, France, presented his paper 
entitled “Ear Reconstruction With Rib Cartilage Grafts in 
Children.” This detailed his experience in microtia repair 
using the Tanzer-Brent'’ technique. The methods paral- 
leled those previously described. 

Since Tanzer’ first described his reconstructive tech- 
niques in 1957, the popularity of auricular reconstruction 
has continued to grow. Burt Brent' must now be considered 
the foremost authority on auricular reconstruction in the 
world. Brent has been untiring in his efforts to educate 
other physicians about his methods of reconstruction. 
Other surgeons across the world have attempted to use Si- 
lastic implants, or have tried to perform the entire recon- 
struction in one operative procedure. These methods have 
inherent flaws that have become more obvious with time. 

The surgical reconstruction of microtia now accepted 
uses the Tanzer-Brent technique of autogenous rib harvest- 
ing, creation of an auricular framework, and implantation 
in the proper location. The fact that all the presenters at the 
Fifth International Symposium were using the method of 
Brent speaks for itself, and the efficacy of the technique as 
developed by him. 

Congenital microtia usually coexists with atresia. The 
major difference in presenters was the degree of coopera- 
tion with an otologist in taking care of the entire microtia/ 
atresia complex. The future of surgical management of mi- 
crotia/atresia should be toward a comprehensive evalua- 
tion of the patient, and the total surgical management of 
the microtia and concomitant atresia. There should be close 
cooperation with an otologist, and more centers should in- 
stitute a total team approach to this issue. 

— EUGENE A. AGUILAR III, MD, Houston, Tex 


1. Brent B. Total auricular construction with sculpted costal cartilage. In: 
Brent B, ed. The Artistry of Reconstructive Surgery. St Louis, Mo: CV Mosby 
Co; 1987:93-98. 

2. Aguilar EA, Jahrsdoerfer RA. The surgical repair of congenital micro- 
tia and atresia. Otol Head Neck Surg. 1988;98:600-606. 

3. Tanzer RC. The correction of microtia. In: Brent B, ed. The Artistry of 
Reconstructive Surgery. St Louis, Mo: CV Mosby Ca; 1987:93-98. 
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(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with 
the working community spectrum 


Highly effective in: 


Lower Respiratory Tract Infection 
Bacterial bronchitis” 


Upper Respiratory Tract Infections 
Pharyngitis’ tonsillitis“ 
Otitis media’ 


Unsurpassed cephalosporin effectiveness 


BID schedule enhances compliance 


*Caused by susceptible strains of designated organisms. See INDICATIONS AND USAGE 

in Brief Summary of Prescribing Information on adjacent page 

Penicillin is the usual drug of choice in the treatment and prevention of streptococcal infections 
including the prophylaxis of rheumatic fever 


Please consult Brief Summary of Prescribing Information on adjacent page 
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Ceftin® Tablets BRIEF SUMMARY 
(cefuroxime axetil) 

oe ears SR Es Oe eee TR lS 
The following is a brief summary only. Before prescribing, see complete prescribing information in 
Ceftin® Tablets product labeling. 


INDICATIONS AND USAGE: Ceftin® is indicated for the treatment of patients with infections caused 

by susceptible strains of the designated organisms in the following diseases: 

1. Pharyngitis and Tonsillitis caused by S pyogenes (group A beta-hemolytic streptococci). (Penicillin 
is the usual drug of choice in the treatment and prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. Ceftin is generally effective in the eradication of streptococci from 
the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
Strains), M catarrhalis (ampicillin-susceptible strains), and S pyogenes (group A beta-hemolytic 
streptococci). 

3. Lower ouben Tract Infections (bronchitis) caused by S pneumoniae, H influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains). 

4. Urinary Tract Infections caused by £ coli and K pneumoniae in the absence of urological 

complications. 

5. Skin and Skin Structure Infections caused by S aureus and S pyogenes (group A beta-hemolytic 
streptococci). 

Bacteriological studies to determine the causative organism and its susceptibility to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 
PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI- 
TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one primary cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
causes of colitis should also be considered. 


PRECAUTIONS: General: If an allergic reaction to Ceftin® occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician's 
office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered. 


Drug/Laboratory Test interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests (Benedict's or Fehling’s solution or with Clinitest® tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

tete tt does not interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients aino crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)]. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug. 
The incidence of gastrointestinal adverse events increased with the higher recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a day for one to 2.5 months with no increase 
in frequency or severity of adverse events. 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
pallens treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 

ypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin. 


Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 1.6% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (1.1% of patients) and positive 
Coombs’ test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
Class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 
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Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


74TH ANNUAL MEETING 


June 19-23, 1990 
Four Seasons Hotel 
Vancouver, British Columbia 


Guest of Honor: Mr. John Ballantyne 


London, England 


Michael E. Johns, M.D. 
Baltimore, Maryland 


Guest Speaker: 


Papers requested on any otolaryngology subject. Send 
abstracts by January 15, 1990, to Richard W. Clark, M.D., 
PCOOS Program Chairman, 1245 Wilshire Blvd., Suite 603, 
Los Angeles, CA 90017. 


PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal-author. To 
qualify for this award, an abstract must be submitted for the 


program by January 15, and a complete manuscript must be 
sent to Dr. Clark by April 15, 1990. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 
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Facial Nerve Monitor/ 
Stimulator 

New ULTRA SENSITIVE 
muscle sensor detects 
the slightest movement. 





Safe, Low Energy, Pulsed & Precise Current Control 


No danger of damaging nerves, even when stimulating directly. 
Eliminates possible hazards from constant-voltage or non-pulsed-dc 
stimulation methods. 


WR MEDICAL ELECTRONICS CO. 


123 North Second St., Stillwater, MN 55082 
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Editorial 


Toward Interspecialty Cooperation 


Part 2 


Commentary entitled “Fragmen- 
tation in General Surgery,” writ- 
ten by Paul Friedmann, MD, was pub- 
lished in the September 1989 issue of 
the Archives of Surgery. The article 
contains what appear to be derogatory 
statements with regard to otolaryn- 
gology-head and neck surgery along 
with a number of inaccurate and mis- 
leading observations. The strong 
wording combined with the publica- 
tion in such a prominent location will 
obviously engender a number of re- 
plies, to which I would like to add this 
plea for interspecialty cooperation, 
rather than interspecialty conflict. 
The personal sentimerts expressed 
by Friedmann seem to have their ori- 
gin in his discomfort with the phenom- 
enon of change in terms of traditional 
relationships among surgeons. We 
have all become acutely aware that or- 
ganized medicine and surgery are ex- 
periencing an unprecedented rate of 
change at every level, imcluding fun- 
damental changes in the way that var- 
ious disciplines interact with each 
other. Obviously these shifts create 
tension and stress in certain areas, 
just as the movement of continental 
plates create great stress and friction 
at the interface between arge geologic 
masses. It is probably cesirable that 
there be occasional m-nor tremors 
rather than permitting these stresses 
to build up so that they produce a ma- 
jor cataclysmic earthquake. It would 
be much better, of course, to work to- 
ward harmony and goocwill and that 
should be our goal. We can achieve that 
goal by pursuing policies of interspe- 
cialty cooperation rather than by pro- 
moting interspecialty conflict. 
Friedmann seems to deal with his 
frustration by first taking a swipe at 
all of the nonsurgeons who have ex- 
ploited technological advances that 
permit them to deal mere effectively 
with the problems presented by their 
patients. Then he focuses in on the 
specialty of otelaryngology-head and 


neck surgery and states, “The devel- 
opment of a surgical specialty based in 
a given region of the body has very lit- 
tle real or physiologic justification at 
this time.” He then puts forward his 
own views, which seem to be rather 
paternalistic and outdated, but which 
include such statements as, “Most 
head and neck surgery in the areas 
commonly considered to fall within the 
context of head and neck surgery is 
still being done by general surgeons 
and residents in general surgery.” and 
“There is no shortage of those who 
wish to become interventionists or 
half-way surgeons.” 

Make no mistake, these are serious 
and extremely discouraging remarks. 
They demean the lives and work of all 
of us who practice within the specialty 
of otolaryngology-head and neck sur- 
gery and, far more importantly, they 
are intended to diminish the stature of 
the generation of pioneer surgeons 
who were our teachers and who made 
important contributions to the field. It 
is a poorly disguised, unprofessional 
attempt to paint us as unqualified to 
practice head and neck surgery. This 
insulting and inaccurate Commen- 
tary cannot be ignored, because it is 
written by a man who serves as 
Chairman of the Residency Review 
Committee in surgery and as Presi- 
dent of the Program Directors in sur- 
gery. 

In reality, the evolution of contem- 
porary surgical practice during the 
past hundred years has been charac- 
terized by a continuous movement in 
the direction of greater specialization. 
The original eye, ear, nose, and throat 
specialty grew to prominence as a sin- 
gle specialty just over a century ago 
and, for a few decades, there were 
those who specialized in general med- 
ical and surgical problems of the eye, 
ear, nose, and throat. The dramatic 
growth in medical knowledge, along 
with new technology and rising patient 
expectations, led to a separation of the 
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ophthalmologists from the otolaryn- 
gologists. Subspecialties grew up 
within both of those specialties, with 
examples being bronchoesophagology, 
otology, otolaryngic allergy, head and 
neck surgery, facial plastic surgery, 
and pediatric otolaryngology. As a re- 
sult of specialization in general, the 
quality of care in the United States has 
risen steadily for the past 50 years be- 
cause of the willingness of tens of 
thousands of individual surgeons to 
commit their careers to a narrower fo- 
cus in order to develop expertise that 
goes beyond that of their predecessors. 
It saddens me to see a member of our 
family of specialty journals carry a 
piece that demeans some surgical spe- 
cialists and refer to this fundamental 
and positive process as “fragmen- 
tation.” 

We must respond to the statements 
in the Friedmann article with factual 
information where it exists. For exam- 
ple, it is my understanding that the 
majority of the head and neck surgical 
procedures at the resident leve! in the 
United States are not being performed 
by residents in general surgery, even 
though there are about 1000 general 
surgery residents completing training 
each year and about 275 residents fin- 
ishing in otolaryngology-head and 
neck surgery. I am not aware of any 
reliable database that would supply 
the facts needed to answer the ques- 
tion of which group of surgeons is ac- 
tually doing most of the head and neck 
surgery in the United States outside of 
the resident training programs. 

If the term “half-way surgeons” was 
meant to characterize those who prac- 
tice otolaryngology-head and neck 
surgery, as it seems most clearly to 
have been, then this statement repre- 
sents an insulting and disparaging re- 
mark for which Friedmann should 
most certainly offer a public apology. 
Such comments are in direct violation 
of the policies of the medical organiza- 
tions, such as the American College of 
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Surgeons and the American Medical 
Association, in which many of us hold 
membership. 

Let us set the record straight in a 
number of other areas as well: 

1. During the past three decades, 
the training of otolaryngologist-head 
and neck surgeons has been length- 
ened to a required residency of 5 or 6 
years’ duration, within which various 
programs require either 1 or 2 years of 
general surgical training. 

2. Many of those in otolaryngology- 
head and neck surgery who wish to 
subspecialize in the practice of head 
and neck surgery take an additional 1 
or 2 years of head and neck surgical 
fellowship. There are 16 such fellow- 
ships approved by the Joint Council for 
the Approval of Advanced Training in 
Head and Neck Oncologic Surgery, of 
which 13 are affiliated with training 
programs in otolaryngology-head and 
neck surgery. 

3. A recent review of the medical 
literature of the past 24 years revealed 
that more articles pertaining to the 
field of head and neck surgery have 
been published in otolaryngology- 
head and neck surgery journals than in 
general surgery or plastic surgery 
journals, indicating a very strong sci- 
entific basis for the involvement of our 
specialty in this area. 

A great deal more could be written 
concerning this topic, but it is not the 
intention of this editorial to be com- 
prehensive or legalistic. The bottom 
line in this controversy is that we are 
dealing with overlapping areas of in- 
terest among different groups of qual- 
ified surgeons. Use of the term “frag- 
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A Unified Otolaryngology-Head 


mentation” is misleading and demean- 
ing when it is used to characterize the 
process of specialization. Unfortu- 
nately, it is likely that we will hear this 
term used frequently during the com- 
ing year. 

I suspect that many who read of 
Friedmann’s anxiety about fragmen- 
tation will conclude that the essence of 
his argument is that if expertise in 
head and neck surgery is sought by a 
general surgeon, the process will be 
called specialization, but if it is sought 
by an otolaryngologist-head and neck 
surgeon, it will be called fragmenta- 
tion. 

As you might imagine, this exchange 
of views leaves me with a strong feel- 
ing of disappointment. At a time when 
medicine is under vigorous attack 
from outside forces, it is the height of 
folly for one specialty to attack an- 
other. Let us hope that this is nothing 
more than an isolated example of bad 
judgment and misperception of sev- 
eral key facts by a few individuals. We 
in this specialty make no claim of ex- 
clusivity to the field of head and neck 
surgery, but we most certainly will 
never be forced out of that field nor will 
we accept any form of second class cit- 
izenship simply because we are a 
smaller specialty. 

The most important part of my mes- 
sage is this—during the past 40 years, 
otolaryngology-head and neck surgery 
has emerged as a regional specialty. Its 
foundation is knowledge of the special- 
ized anatomy, physiology, and other 
basic sciences pertaining to this com- 
plex region. By virtue of an under- 
standing of the medical and surgical] 


and Neck Surgery 


‘Bg Paul Friedmann’s recently pub- 
lished comments in the Archives 
of Surgery’ focused on his concerns 
about the continuing fragmentation in 
general surgery. It appears to me that 
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some of his statements are not accu- 
rate and certainly deserve a response. 
It is important for the reader to un- 
derstand that I am not acting as a 
spokesperson for any of the organiza- 
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problems in the head and neck, and 
fortified by training experiences rang- 
ing from 5 to 8 years in duration, no 
specialty is more qualified to engage in 
the clinical practice of head and neck 
surgery. 

We have emerged from the struggle 
for acceptance as head and neck sur- 
geons far stronger than we were when 
we began. We owe a tremendous debt 
of gratitude to the pioneer surgeons in 
our specialty, and we cannot tolerate 
the efforts of others to diminish their 
accomplishments. We also feel a sense 
of responsibility for those we train. We 
know that the richness of their experi- 
ence in head and neck surgery is not 
equalled by other specialties, and we 
will not let these outstanding young 
men and women be victimized by this 
type of attack. 

Just as it was in 1982 when I wrote 
a similar editorial,’ the time is long 
overdue to replace interspecialty con- 
flict with interspecialty cooperation. 
Those who choose to do otherwise are 
out of style, out of step, or out of touch. 
We should look for creative and pro- 
ductive avenues for collaboration. We 
can learn from each other and together 
we can raise the level of head and neck 
surgical care for all of our patients. 
This should be our ultimate goal. 

BYRON J. BAILEY, MD 
Editor 
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tions with which I am currently affil- 
iated. However, I have had an oppor- 
tunity to be somewhat involved in the 
last few years, serving as a member 
and now Chair of the Residency Re- 


Commentary 


view Committee for Otolaryngology. 
The numbers of operat've head and 
neck surgical procedures in 1988 that 
were perfarmed by otolaryngologist- 
head and reck surgery residents dem- 
onstrates that there was a much 
greater operative experience in oto- 
laryngology in spite of the fact that it 
involved only 277 residents compared 
with 988 general surgery residents. 
This numerical information is cer- 
tainly important to this discussion. 
More important, however, and of 
greater coneern to me, are the state- 
ments in this Commentary about our 
discipline’ attempt to exclude others 
from the domain of head and neck sur- 
gery. I am not aware of any efforts by 
the American Board of Dtolaryngolo- 
gy, the American Academy of Oto- 
laryngology—-Head and Neck Surgery, 
the American Society of Head and 
Neck Surgery, er the American Acad- 
emy of Facial Plastic and Reconstruc- 
tive Surgery te exclude others from 
receiving training in or practicing 
head and neck surgery In fact, this 
matter was extensively discussed at a 
meeting called by the Accreditation 
Council for Graduate Medical Educa- 
tion in May 1989, which involved the 
Chairs of the Residency Review Com- 
mittees from general surgery, neuro- 
surgery, etolaryngology, and plastic 
surgery. The mtent of this meeting 
was to discuss further the proposed 
revisions of the special requirements 
for otolaryngology-heac and neck sur- 
gery traming. The concern about 
wording felt by some to be suggestive 
of impliedsexclusivity in head and neck 
surgery was discussed thoroughly. It 
was emphasized by the otolaryngolo- 
gy-head and neck surgery representa- 
tives that there was no such intent. As 
a result of this meetimg, numerous 
changes were made in the proposed 
special requirements by the Residency 
Review Committee that were sug- 
gested by the chairs of general sur- 
gery, neurosurgery, and plastic sur- 
gery. Tha’ meeting ended with all par- 
ties understanding cleerly that there 


was no intent for exclusivity, and that 
the modified special requirements 
were agreeable to all parties. As an at- 
tendee at that meeting representing 
the Residency Review Committee for 
general surgery, it is difficult to under- 
stand Friedmann’s published concerns 
about exclusivity. 

The name change of our Academy to 
include “Head and Neck Surgery” and 
the name of the American Medical As- 
sociation journal (Archives of Oto- 
laryngology-Head and Neck Surgery), 
as well as the numerous other changes 
of department names and societies na- 
tionally represent an intent to accu- 
rately characterize the current scope 
of our specialty. The name is an un- 
equivocally clear reflection of current 
practice activities and should not be 
perceived as a descriptor that is “an 
attempt to expand the horizons of oto- 
laryngologic surgery at the expense of 
other surgical specialities.” 

Postgraduate medical education in 
otolaryngology-head and neck surgery 
includes training in facial plastic sur- 
gery and head and neck surgery. Facial 
plastic surgery is understood to in- 
volve the correction of both cosmetic 
and functional problems. Head and 
neck surgery is a term that is also not 
ambiguous to general surgeons and 
surgical specialists. The term has 
never included neurosurgical or vascu- 
lar surgery procedures, except within 
the context of interdisciplinary surgi- 
cal teams involving neurosurgeons and 
vascular surgeons. The concerns about 
the scope of this regional specialty ap- 
pear to be exaggerated. 

There is also no historical basis to 
substantiate concerns about exclusiv- 
ity in head and neck surgery. Our dis- 
cipline has a rich tradition of teaching 
those from other specialty areas and 
being taught by physicians of other 
disciplines. We are part of a specialty 
that has prided itself and has been a 
leader in interdisciplinary cooperative 
educational activities. Our educational 
programs at The Ohio State Univer- 
sity, Columbus, are fairly typical. Our 
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department welcomes residents from 
other disciplines who have an interest 
in learning. We have trained residents 
from family medicine, emergency 
medicine, plastic surgery, general sur- 
gery, and oral and maxillofacial sur- 
gery. We look forward to surgical on- 
cology fellows rotating on our service 
during this academic year. Our resi- 
dents have also been privileged to ro- 
tate on the general surgery, plastic 
surgery, and oral surgery services. 
There is certainly competition in areas 
of mutual interest and expertise. My 
assessment is that this competition 
enhances the quality of care being 
provided and expands the educational 
experience. 

It is important for others to recog- 
nize that otolaryngology-head and 
neck surgery as a discipline has a 
responsibility both to those seeking 
postgraduate training and to our pa- 
tients to describe accurately the train- 
ing experience within the residency 
programs and to characterize the 
scope of expertise of practitioners in 
the discipline. Individuals in leader- 
ship positions in our discipline would 
not be acting responsibly if they did 
not strive to achieve these goals. It 
seems to me that recent years have 
brought an unprecedented series of 
challenges, including civil litigation, 
grievance proceedings, negative public 
media campaigns, and now some mis- 
information published in a respected 
medical journal. These comments 
about fragmentation in general sur- 
gery can be added to the list of inci- 
dents that have served as a potent uni- 
fying force for all within otolaryngol- 
ogy-head and neck surgery, and have 
amplified the resolve to accurately 
characterize the expertise that is 
within the specialty. 

DAVID E. SCHULLER, MD 
Columbus, Ohio 
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Original Articles 


Intracranial Abscesses Secondary to 


Nasal, Sinus, and Orbital Infections in 
Adults and Children 


Anthony J. Maniglia, MD; W. Jarrard Goodwin, MD; James E. Arnold, MD; Edward Ganz, MD 


è Nineteen cases of intracranial ab- 
scesses secondary to infection of the 
midface are reported. The most common 
underlying cause was bacterial sinusitis. 
Other etiologic factors included mucormy- 
cosis following steroid therapy, Wegen- 
er’s granulomatosis, nasal dermoid cyst 
and sinus tract, tooth abscesses, as- 
pergillosis following chemotherapy for 
leukemia, squamous cell carcinoma of the 
frontal sinus, infected methylmethacrylate 
plate for a prior skull fracture, and a case 
of gauze packing left in the sinus following 
surgery. Anaerobic organisms were the 
predominant cause of the abscesses. The 
most dangerous intracranial complication 
was subdural abscess, which occurred in 


Ne two thirds of brain abscesses 
are secondary to infections in the 
ear and paranasal sinuses.'? Respira- 
tory and sinus infections are often 
considered trivial in nature, and pa- 
tients may go untreated or undertreat- 
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seven patients in this series. Three of them 
died. Four cases of frontal and parietal 
lobe abscesses were treated with sys- 
temic antibiotics only. This approach has 
not been well emphasized in our literature. 
Steroid therapy should not be used for the 
treatment of sinus and orbital infections. It 
can result in dreadful complications. The 
overall mortality rate in this series 
was 21% (4 of 19), despite aggres- 
sive treatment and close cooperation 
between the neurosurgeon, otolaryngolo- 
gist, and other specialists. Early diagnosis 
and adequate treatment are para- 
mount. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1424-1429) 


ed, leading to severe infections and in- 
creased incidence of complication. 
Also, odontogenic, masseteric space, 
and infratemporal fossa abscesses 
may result in intracranial infections. 
Both chronic sinusitis and oral cavity 
infections are predominantly anaero- 
bic. Anaerobes are the most common 
organisms found in intracranial ab- 
scess, often mixed with aerobes.3* 
Before antibiotic therapy, the mor- 
tality rate was very high.*¢ Great 
progress has been made in the field of 
antibiotics. Patient care and surgical 
techniques in the disciplines of oto- 
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laryngology-head and neck surgery, 
ophthalmology, and neurosurgery 
have made considerable strides. Yet, 
the mortality rate of patients afflicted 
by these condition remains as high as 
40%. Another 40% will have perma- 
nent physical disability.' 

The membranous cranial bones are 
formed from both dura and galea; 
therefore, they derive their blood sup- 
ply from both structures.’ This intra- 
cranial/extracranial vascular connec- 
tion explains the mechanism for the 
development of cortical thrombophle- 
bitis. The diploic veins of Breschet are 
valveless; therefore, blood may flow in 
either direction and bacterial infection 
or septic emboli may gain access in- 
tracranially. Cranial bone defects may 
occur and can be either acquired or 
congenital. The posterior wall of the 
frontal sinus, which is normally about 
one half the thickness of the anterior 
wall, may be eroded by mucocele, in- 
fection, or neoplasm, or may be dis- 
rupted secondary to trauma. The epi- 
dural space may become infected in the 
dehiscent area, with abscess formation 
and possibly secondary intracranial 
spread through the dura. The trans- 
mission of infection may occur by con- 
tinuity, as with penetration of the du- 
ra, or by contiguity or juxtaposition. 


Intracranial Abscesses— Maniglia et al 


Intraparenchymal infections usu- 
ally start as a cerebrit.s, which re- 
mains as such for 1 to 2 weeks, and it 
may resolve with medical treatment, 
without abscess formation. More of- 
ten, necrosis and liquefaetion of brain 
matter take place, with the develop- 
ment of a capsule result_ng in a cere- 
bral abscess formation.’ 

The clinical picture is dependent on 
the history and physical findings and is 
related to the locatiomof the initial in- 
fection. Acute or progressive headache 
is the most important indicator of 
complication. Intracranial abscesses 
may be asymptematic or present with 
serious neurologic signs and symp- 
toms. Nausea, vomiting, alteration 
of mental status, subtle affective 
changes, convulsions, or even coma 
may be encountered. Signs of menin- 
gitis may also be presert. Plain skull 
and sinus films are still useful for 
identifying the sinuses involved when 
the patient is initially seen. However, 
when extension of the in<ection is sus- 
pected, high-resolution computed to- 
mography (CT) of the brain, orbit, and 
paranasal sinuses becomes essential. 
Both horizonta! and coronal sections, 
with contrast enhancement, may be 
needed for precise diagnesis. Magnetic 
resonance imaging is of zreat value in 
identifying intraparenchymal lesions, 
but if one test isto be erd2red, CT, with 
its ability to provide both bony and 
soft-tissue detail, is most advan- 
tageous.* Purulent material and tissue 
are sent for Gram’s stain and culture 
and sensitivity for aerobes, anaerobes, 
and fungi. Biopsy of the tissue may be 
necessary if mucormycosis or neo- 
plasm is suspected. Neurologic, neuro- 
surgical, ophthalmologic, and infec- 
tious disease consultation should be 
obtained as indicated. A spinal tap 
may be dangeraus in a patient with in- 
tracranial extension of the infection. 
This decision should be made jointly 
with other consulting @lleagues. In- 
deed, a team approach is mandatory in 
the management of these seriously ill 
patients. 

When surgical treatment is contem- 
plated, the otolaryngelogic and neuro- 
surgical procedures are usually per- 
formed during the same anesthesia if 
the patient is stable and zhe neurologic 
condition permits. 


PATIENTS AND METHODS 


This study is an analysis of our series of 
19 cases of intracranial abscesses in adults 
and children secondary to nasal, sinus, and 
orbital infections. These patients were re- 
ferred for treatment by internists, general 
practice physicians, oral surgeons, ophthal- 
mologists, and otolaryngologists or came to 
us for consultation. The Table summarizes 
our series. 

The patients’ ages ranged from 7 to 72 
years; however, 11 of the 19 patients were in 
their second or third decade of life. The av- 
erage age for adults was 40 years. There 
were 9 men and 1 woman. The average age 
for children was 13.5 years. The male- 
female ratio was 7:2. The most common or- 
ganisms were anaerobes (ie, Bacteroides 
species, Fikenella corrodens, Peptostrepto- 
coccus species, and Streptococcus constella- 
tus), Staphylococcus aureus, and aerobic 
streptococci. Ethmoidal and frontal sinusi- 
tis was the most common etiologic factor. 

Pansinusitis developed in a 21-year-old 
woman (patient 2) following a dental ab- 
scess. Fulminating subdural abscesses and 
cortical thrombophlebitis led to her death 
(Figs 1 and 2). A 26-year-old man (patient 
3) had mucormycosis of the orbit and si- 
nuses after 2 weeks of oral dexamethasone 
sodium phosphate therapy for head trauma 
and orbital cellulitis with secondary 
Pseudomonas aeruginosa infection. He sur- 
vived following extensive surgical proce- 
dures (orbital exenteration, maxillectomy, 
pansinusectomy, and skull base dé- 
bridement), as well as therapy with ampho- 
tericin B and other antibiotics. Two parietal 
lobe braim abscesses were treated conser- 
vatively (Figs 3 and 4). Patient 6 presented 
with an unsuspected squamous cell carci- 
noma of the frontoethmoidal complex with 
secondary S aureus osteomyelitis and a 
frontal lebe abscess. Patient 9 had an epi- 
dural abscess following frontoethmoiditis, 
and after frontoethmoidectomy and 
craniectomy, he developed a subdural ab- 
scess. He was found to have 30 cm of gauze 
packing in his sinus at reexploration and 
required a second craniotomy to treat the 
subdural abscess. A 58-year-old man (pa- 
tient 10) developed frontal sinusitis and in- 
fected his methylmethacrylate plate, which 
had been placed 20 years previously for 
treatment of a severe skull fracture. Pa- 
tient 11, a 12-year-old girl, developed bilat- 
eral complete blindness after treatment 
with dexamethasone sodium phosphate 
(Fig 5). She underwent immediate bilateral 
ethmoidectomies and drainage of epidural 
and subdural abscesses and subsequently 
recovered normal vision. A frontal lobe ab- 
scess was treated conservatively. Patient 
12, a 12-year-old boy, had previously unrec- 
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ognized nasal dermoid cyst and sinus tract 
with intracranial extension and multiple 
frontal lobe abscesses requiring lobectomy. 
Patient 14, a 15-year-old boy, developed an 
orbital abscess that was properly drained. 
Two weeks later, an unsuspected brain ab- 
scess was diagnosed on the opposite side by 
CT (Figs 6 and 7). Patient 17, a 15-year-old 
boy, had pansinusitis and survived only af- 
ter a sinusectomy and three craniectomies, 
which were necessary to drain multiple 
subdural abscesses (Figs 8 and 9). Patient 
18, a 13-year-old boy, developed a subdural 
parietal abscess secondary to frontoeth- 
moidal sinusitis. An initial CT scan showed 
no intracranial collection. The patient un- 
derwent a frontoethmoidectomy but re- 
mained febrile. For this reason, another CT 
scan was ordered 3 days postoperatively 
and was read as normal. Two days later, a 
third CT scan showed a subdural abscess 
(parietal). Retrospectively, the second CT 
scan was read as positive for subdural col- 
lection. The patient then underwent a pari- 
etal craniectomy. A shower of pulmonary 
septic emboli with multiple lung abscesses 
complicated the hospital course. A chest 
tube was required for drainage of pleural 
empyema. Patient 18 was alive and well 6 
months after discharge. Patient 19, an 8- 
year-old girl who was immunosuppressed 
as a result of leukemia and chemotherapy, 
developed aspergillosis of the paranasal si- 
nus and underwent a partial maxillectomy 
and sphenoethmoidectomy. She improved, 
only to die of a probable aspergilloma of the 
brain stem after the reinstitution of che- 
motherapy. 


COMMENT 


The advent of CT and the more 
recent introduction of magnetic reso- 
nance imaging have markedly im- 
proved our ability to diagnose intra- 
cranial complications of pathologic 
processes involving the head and neck. 
The initial antibiotic combination that 
should be prescribed before culture 
and sensitivity results are obtained is 
intravenous penicillin G, or a penicil- 
linase-resistant penicillin, and chlo- 
ramphenicol sodium succinate or met- 
ronidazole hydrochloride. As early as 
1978, Rotheram and Kessler? advo- 
cated CT as a helpful aid in an ana- 
tomical life-size assessment of these 
lesions, as well as in their follow-up. 
They advocated the concept of non- 
surgical management of brain ab- 
scesses.”!° Cavernous sinus thrombo- 
sis, a more common complication of 
the past, occurred in only one patient 
(No. 1). This patient was treated with 
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Case No./ Microbiological 
Age, y/Sex Etiologic Factors Findings Abscess Location Treatment 


1/19/M 


Outcome 
Alive and well 








Intracranial Abscess 









Ethmoidal-sphenoidal Staphylococcus Frontal lobe, Sinusectomy, intracerebral 
Sinusitis aureus cavernous abscess treated with 
sinus; thrombosis 6 wk of nafcillin 
sodium 


















2/21/F Tooth abscess, Bacteroides fragilis Multiple subdural; Pansinusectomies, Dead 
pansinusitis cortical craniectomies 
thrombophlebitis 








3/26/M Mucormycosis, oral Pseudomonas Parietal lobe (X2) Pansinusectomy, orbital Alive and well 


dexamethasone aeruginosa exenteration, anterior 











sodium skull base resection, 
phosphate partial maxillectomy, 
(X2 wk), facial parietal abscesses 
trauma treated conservatively 















4/28/M Frontal sinusitis, Streptococcus Frontal lobe Frontal sinusectomy, Alive and well 
osteomyelitis pneumoniae conservative treatment 


for frontal lobe abscess 


















5/29/M Orbital abscess, B fragilis Multiple subdural, Frontal sinusectomy, Dead 
blindness cortical; ethmoidectomy, craniectomies 
thrombophlebitis 













6/62/M Squamous cell S aureus Frontal lobe Frontoethmoidectomy, Alive with no 


carcinoma of sinusectomy, frontal neurologic deficit, 































frontoethmoidal lobectomy, radiation unavailable for 

complex therap follow-up 
7/72/M Wegener's granuloma, No growth Epidural Frontal sinusectomy, Alive with no 

frontal osteomyelitis drainage of abscess neurologic deficit 











8/31/M Frontal / maxillary No growth Frontal lobe Frontal trephine drainage, Alive and well, no 


sinusitis craniotomy and abscess neurologic deficit 













9/57/M Craniectomy, drainage of Alive, minor 
epidural and subdural neurologic deficit 
frontal abscesses, 
frontoethmoidectomy, 
second craniectomy, 
left external 
ethmoidectomy, 
retained gauze packing 
removed 


Frontoethmoiditis Not specified Epidural 






















10/58/M Frontal sinusitis, infected Haemophilus Subgaleal, Removal of methylmethacrylate Alive and well 
methylmethacrylate influenzae epidural, frontal plate, cranialization 
plate (placed 20 y of frontal sinus, 
ago for severe cranioplasty pending 











skull fracture) 















11/12/F Ethmoiditis with Streptococcus Epidural, subdural, Bilateral ethmoidectomies, Alive and well, 
bilateral complete constellatus, frontal lobe drainage of epidural normal vision 
blindness Bacteroides and subdural abscesses, bilaterally 

ureolyticus frontal lobe abscess 










treated conservative 

Infected nasal dermoid S aureus Epidural, multiple Craniectomy, frontal 

cyst with intracranial frontal lobe lobectomy, excision of 
extension dermoid cyst 

Pansinusitis, infratemporal Pansinusectomy, drainage 








12/7/M Alive and well 























13/15/M Eikenella corrodens, Multiple subdural; 























fossa abscess Streptococcus viridans cortical of infratemporal fossa 
thrombophlebitis abscess, craniectom 
14/15/M Ethmoiditis, B fragilis, Subdural, Drainage of Alive and well 









orbital abscess Peptostreptococcus frontal lobe orbital abscess, 
(opposite side) ethmoidectomy, craniectomy, 
partial frontal 
lobectom 

















15/18/M Frontoethmoiditis S aureus Epidural, frontal Craniectomy, drainage Alive and well 
lobe of epidural abscess, 
partial removal of 
frontal lobe 











16/18/M Frontoethmoidal No growth Epidural Frontoethmoidectomy, Alive and well 
sinusitis drainage of epidural 
abscess 
8-Hemolytic Multiple subdural Frontal sinusotomy, Alive, mentally 
streptococcus, antrostomy, craniectomies retarded 
mixed anaerobes (X3) 


Frontoethmoidal B fragilis, non-ß- Subdural, parietal, Frontoethmoidectomy, Alive and well 
















17/15/M Pansinusitis 




















18/13/M 








maxillary sinusitis streptococcus multiple parietal craniectomy, 
lung; pleural chest tube 
empyema 










19/8/F Leukemia, neutropenia Aspergillus flavus Brain-stem Partial maxillectomy, 
aspergilloma sphenoethmoidectomy, 
amphotericin B 


therapy 
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Fig 1.—Computed tomogram horizontal cut) 
with contrast showing cortical tyrombophlebitis 
and subdural abscesses (arraws). 





Fig 3.—Massive mecrosis o* orbit and left 
hemiface secondary to mucormycosis and 
thrombosis of bloodwessels and Pseudomonas 
infection. 


prolonged antibiotic therapy. Antico- 
agulants were not used and their use 
remains controversial. In this case, the 
organism cultured was S ewreus. In our 
adult series of 10 patients. two patients 
(Nos. 1 and 4) eevelopec frontal lobe 
abscesses that were successfully 
treated without surgery. Another pa- 
tient (No. 3) hae two parietal lobe ab- 
scesses, which were aso managed 





Fig 2.—Craniectomy (parietofrontal) showing infected thrombosed veins (arrow) on cerebral cor- 


tex. 





Fig 4.—Computed tomogram with contrast 
enhancement illustrates the two parietal ab- 
scesses (arrows). 


medically. Since this patient, besides 
having mucormycosis, had an exten- 
sive extracranial P aeruginosa infec- 
tion, it is very possible that a craniec- 
tomy could have complicated the in- 
tracranial infection even further. In 
our pediatric age group, patient 11 also 
had a frontal lobe abscess that was 
treated with a prolonged course of an- 
tibiotics. In all four of these patients, 
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there was confirmed radiographic evi- 
dence of resolution of the abscess, and 
long-term follow-up, of at least 6 
months’ duration, revealed no recur- 
rence. This approach proved to be ef- 
fective and noninvasive. 

In the past decade, the senior author 
(A.J.M.) has been advocating that a 
follow-up CT scan be performed in all 
patients who have had orbital ab- 
scesses that have been drained, even if 
the patients are asymptomatic. This 
concept is based on the experience of a 
case previously published in 1980.2 Two 
of our patients (Nos. 14 and 16) in the 
pediatric group of our current series 
had intracranial abscesses diagnosed 
even though they had no neurologic 
signs or symptoms. We therefore em- 
phasize that follow-up CT seans should 
be performed in all patients who have 
had sinus or orbital abscesses drained, 
so that possible epidural, subdural, or 
intraparenchymal abscesses can be di- 
agnosed. These abscesses may develop 
silently in spite of a healing and well- 
controlled primary source of infection. 
Epidural abscesses may be treated by 
the otolaryngologist, in close coopera- 
tion with the neurosurgeon. Subdural 
abscesses usually require craniectomy 
and prolonged antibiotic therapy. 
Three of seven patients with this com- 
plication died. Multiple subdural ab- 
scesses with subsequent cortical 
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Fig 5.—Epidural abscess present in the ante- 
rior cranial fossa over the ethmoid bone 
(arrow). 





Fig 7.—Computed tomogram with contrast 
enhancement showing multiloculated subdural 
abscess on the right side (arrows). This ab- 
scess formation with frontal lobe involvement 
occurred on the opposite side of the orbital ab- 
scess. 


thrombophlebitis represent an intra- 
cranial catastrophe and require 
craniectomy and drainage. Neverthe- 
less, the prognosis for survival is very 
poor. 

Case 11 demonstrates that visual 
loss with no light perception may be 
restored to normal by emergent ab- 
scess drainage. Incision and drainage 
may even initially be performed at the 
bedside. The optic nerve, although an 
extension of the brain, may have func- 
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Fig 6.—Medial orbital abscess on the left side (arrow). 





Fig 8.—Computed tomogram (horizontal cut) 
with contrast enhancement shows nonenhanc- 
ing fluid collections along the falx (longitudinal 
white line), interpreted as multiple subdural 
abscesses (arrow). 


tion restored to normal if prompt ac- 
tion is taken within a critical 90- 
minute period.'! 

Several underlying diseases were 
present in this series. Steroid therapy 
is indeed contraindicated in the treat- 
ment of orbital cellulitis or abscess. 
Patient 3, a normal individual, re- 
ceived 2 weeks of dexamethasone so- 
dium phosphate therapy for orbital 
cellulitis and facial trauma that made 
him immunosuppressed and resulted 
in massive mucormycosis. Patient 11 
was also treated with dexamethasone 
sodium phosphate, resulting in bilat- 
eral complete blindness and brain ab- 
scess. 
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Patient 18 had two CT scans initially 
read as negative for intracranial col- 
lection. If after an adequate sinus pro- 
cedure with drainage, and appropriate 
antibiotic therapy, the patient contin- 
ues to have fever, an intracranial col- 
lection must be ruled out. Repeated CT 
with contrast or, perhaps even better, 
magnetic resonance imaging is of ut- 
most importance. Timely intracranial 
intervention may be necessary to save 
the patient’s life, especially when sub- 
dural abscess is involved. Untreated 
subdural abscess can be dreadful. 

The frontal lobe in humans is typi- 
cally a neurologically silent area. Ab- 
scess formation may not produce any 
neurologic symptoms or focal signs. 
Subtle affective changes, behavioral 
problems, abusive and profane lan- 
guage, depression, euphoria, or head- 
aches may be the only symptoms sug- 
gestive of brain damage in this area. 
Mass effect and edema of the sur- 
rounding brain tissue may lead to 
intracranial hypertension, with poten- 
tial catastrophic consequences. Ste- 
roid therapy under these circum- 
stances may be used, but only under 
close neurosurgical supervision. Ab- 
scess rupture into the cerebral ventri- 
cles represents a catastrophic event. 

The frontal lobe may have to be sur- 
gically removed, especially in patients 
with multiple frontal lobe abscesses. 
These patients usually recover, and do 
not show significant neurologic defi- 
cits. Ten patients in our series had 
frontal lobe abscesses treated either 
medically (8) or surgically (7), and 
none showed signs or symptoms of 
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Fig 9.—Magnetic resonanceimage (T2 imaging) shows extensive collection along the falx medial 
to the occipital lobe, as well as medial to the temporal lobe, interpreted as multiple subdural ab- 
scesses (black arrows). The white arrows point to fluid collection in the maxillary and frontal si- 
nuses. 


neurologic defects leading to disabil- 
ity. One patient with two parietal lobe 
abscesses was successfully treated 
medically and had no neurologic prob- 
lem except for convulsion. Seizures are 
usually controllable with anticonvul- 
sant medication. 
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CONCLUSIONS 


A high index of suspicion and early 
diagnosis are the most important fac- 
tors in the management of patients 
with intracranial abscesses. The use of 
CT and magnetic resonance imaging is 
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a great aid in the diagnosis of these 
complications. A team approach is 
needed to understand the problem in 
order to provide adequate treatment, 
thus saving lives and vision and avoid- 
ing disabilities. Other specialties such 
as neurosurgery, neurology, infectious 
disease, ophthalmology, and pediatrics 
are a great help to the otolaryngolo- 
gist-head and neck surgeon. 

Most intracranial abscesses are 
anaerobic in nature, and it is impor- 
tant to look for an underlying disease 
process that may contribute to either 
the primary disease or its complica- 
tion. Neurologic symptoms may often 
be subtle or absent, pointing to the 
importance of the use of advanced im- 
aging techniques. With proper moni- 
toring and under the proper circum- 
stances, such as no mass effect, intra- 
parenchymal abscesses may be treated 
nonsurgically. Subdural abscesses 
carry arather poor prognosis. Aggres- 
sive medical and surgical treatment is 
necessary. In spite of modern medical 
and surgical treatment, the mortality 
rate of intracranial abscesses second- 
ary to nose, paranasal sinus, and or- 
bital infections still remains high. 
Subdural abscess with cortical throm- 
bophlebitis is the most dreadful com- 
plication. 
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Comparative Evaluation of Cefuroxime 


Axetil and Cefaclor for Treatment 


of Acute Bacterial Maxillary Sinusitis 


Austin Sydnor, Jr, MD; Jack M. Gwaltney, Jr, MD; David M. Cocchetto, PhD; W. Michael Scheld, MD 


è Cefuroxime axetil, a new (#-lacta- 
mase-stable cephalosporin, was com- 
pared with cefaclor for the treatment of 
acute bacterial maxillary sinusitis in 106 
adult patients. Direct sinus aspirations for 
quantitative bacterial culture were done 
for all patients before treatment; aspira- 
tion was repeated for most patients after 
treatment. Pretreatment sinus aspirates 
were positive for 63 of 134 sampled si- 
nuses. Of specimens yielding at least 10* 
CFU/mL, Haemophilus influenzae (38%) 
and Streptococcus pneumoniae (37%) 
were the most common pathogens. Ten 
(42%) of 24 strains of Hinfluenzae, 2 (40%) 
of 5 Haemophilus parainfluenzae, and all 3 
isolates (60%) of Branhamella catarrhalis 
produced f-lactamase. Cefuroxime axetil, 
250 mg twice a day, was compared with 
cefaclor, 500 mg three times a day. Among 
culture-positive sinuses, bacteriologic 
cure was achieved in 36 (95%) of 38 
sinuses and 15(71%) of 21 sinuses treated 
with cefuroxime axetil and cefaclor, re- 
spectively. The overall frequencies of ad- 
verse events were similar between drugs, 
although cefuroxime axetil was associ- 
ated with more frequent diarrhea. Cefu- 
roxime axetil was an effective therapy for 
the treatment of acute bacterial maxillary 
sinusitis in adults. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1430-1433) 


Ace bacterial sinusitis complicates 
approximately 1 in every 200 
common colds.' Children and adults 
develop approximately 8 and 3 com- 
mon colds per year, respectively.’ 
Therefore, acute bacterial sinusitis is a 
common clinical problem confronting 
otolaryngologists, as well as primary 
care practitioners. Unfortunately, the 
nonspecific nature of the signs and 
symptoms of sinusitis lead to a poor 
correlation between clinical presenta- 
tion and the presence of pathogenic 
microorganisms in the maxillary an- 
tra. Although findings from roentgen- 
ograms of the sinuses do correlate with 
the results of sinus aspiration,” they 
are too expensive to obtain routinely. 
Direct puncture with aspiration of the 
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sinus cavities is useful in defining the 
cause of acute maxillary sinusitis.” 
However, antral puncture is not done 
routinely. Since it is an invasive pro- 
cedure, it is performed only by special- 
ists, and it is generally not warranted 
in patients presenting with an acute 
onset of uncomplicated sinusitis. 

These factors have necessitated de- 
velopment of orally administered an- 
tibiotics that will prove effective for 
empirical treatment of acute bacterial 
maxillary sinusitis. Such treatment 
must provide antibacterial activity 
against the most likely pathogens, ie, 
Streptococcus pneumoniae and Hae- 
mophilus influenzae. Increasingly, it is 
important that empirical therapy pos- 
sess activity against 6-lactamase-pro- 
ducing isolates. 

Cefuroxime axetil is an esterified 
prodrug of cefuroxime.'*'* After oral 
administration, cefuroxime axetil is 
rapidly hydrolyzed in the intestinal 
mucosa, thereby liberating cefurox- 
ime. Cefuroxime is a broad-spectrum, 
6-lactamase-stable cephalosporin. 
Maeyama et al demonstrated that 
cefuroxime nenetrates well into the 
maxillary sinuses after administra- 
tion of 250 mg of cefuroxime axetil. 
The average maxillary sinus tissue 
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concentration of cefurcxime was 52% 
of the average serum cefuroxime con- 
centration at 2 to & hours after 
dosing. Cefuroxime hes excellent ac- 
tivity against the orgarisms most fre- 
quently responsible for acute sinusitis. 
Among 100 clinical isolates each of 
S pneumoniae, H influenzae, Bran- 
hamella catarrhalis, and Staphylococ- 
cus aureus, the mean inhibitory con- 
centration (MIC), amd MIC,, for 
cefuroxime for each species were at 
least twofold lower than the respec- 
tive values for cefaclor.'* Cefuroxime 
was more active in vitro than cefa- 
clor against 3-lactamase-producing 
strains of H influenzae the MIC.,, for 
cefuroxime was 2 ug/mL compared 
with 32 ug/mL for cefaclor.!” 

The purpose of this study was to 
compare the efficacy and safety of ce- 
furoxime axetil and cefaclor for treat- 
ment of patients with acute bacterial 
maxillary sinusitis. 


PATIENTS AND METHODS 


Ambulatory patients were eligible to par- 
ticipate in this study. Each patient had 
symptoms and signs compatible with acute 
maxillary sinusitis. Such symptoms and 
signs included facial pain and purulent na- 
sal discharge for no more than 2 weeks, 
sometimes aecompanied dy fever, head- 
ache, malaise, and other constitutional 
symptoms. One or both antra were dark by 
transillumination on presentation. The 
clinical diagnosis was made by an experi- 
enced otolaryngologist. The study was con- 
ducted in a private office practice. Written 
infermed consent was obtained from each 
patient and conduct of the study was ap- 
proved by the institutional review board. 

Enrollment was limited to male and fe- 
male adults (age greater than or equal to 18 
years), excluding women who were preg- 
nant and breastfeeding mothers. Further 
reasons for exclusion were presence of 
chronic sinusitis; cerebrospinal fluid rhin- 
orrhea; a historyof any hypersensitivity to 
any cephalosporin or an araphylactic reac- 
tion to any penicillin; significant cardiac, 
hepatic, or rena! disease; gastrointestinal 
diserders that ceuld interfere with antibi- 
otic absorption; and receipt of an antibac- 
terial drug within 48 hours preceding initial 
presentation. 

A pretreatment examination and medi- 
cal history were done, as well as a clinical 
laboratory evaluation consisting of a com- 
plete blood cell count, blood chemistry stud- 
ies, and urinalysis. Laboratory tests were 
repeated approximately 1 week after treat- 


Table 1.—Demographic Characteristics of Patients 


Cefuroxime Axetil, 


Cefaclor, 


250 mg Two Times a Day 500 mg Three Times a Day 


No. of patients 75 31 


Gender 
Male 
Female 


Age, y 





Mean + SD 38.4 
19-86 


Range 

No. of patients with age >65 
Duration of treatment, d 

10 

20 


29 (39%) 
46 (61%) 


11 (35%) 
20 (65%) 













+ 14.6 37.5 + 10.2 


19-56 


No. of Sinus Aspirates in Each Group 
KL 
Cefuroxime 


Organism * 
Streptococcus pneumoniae 


Haemophilus influenzae 
6-Lactamase positive 


G-Lactamase negative 


Haemophilus parainfluenzae 
6-Lactamase positive 


8-Lactamase negative 


Axetil 





UJN 


Cefaclor 
23 (37) 


10 (16) 





3 (5) 


Streptococcus pyogenes 4 (6) 

Branhamella catarrhalis 3 (5) 

a-Streptococci 2 (3) 
1 


Gram-negative bacilli 


—™ | N |= 


— 


N};-|-|0O 


ojojo 


Mixed anaerobes 1 
Total aspirates with =10* CFU/mL 41 22 63 


* Four sinuses yielded a mixture of S pneumoniae and H influenzae. These organisms are reported separately 


in the table. 


ment. Prior to initiation of treatment, the 
clinical diagnosis of acute bacterial maxil- 
lary sinusitis was confirmed by quantita- 
tive culture of an aspirate obtained by 
puncture of the maxillary sinus cavity via 
the inferior meatus, after application of lo- 
cal anesthesia with 10% cocaine. Only as- 
pirates with purulent or mucopurulent re- 
turn were sent for culture, and only those 
specimens that were bacteriologically pos- 
itive in a titer of equal to or greater than 10* 
CFU/mL were evaluated as to drug 
efficacy.2° 

All sinus aspirate specimens were cul- 
tured quantitatively. Cultures were pre- 
pared aerobically on chocolate and blood 
agar plates, as well as anaerobically on 
blood agar. Depending on the viscosity and 
purulence of the specimen, some specimens 
were also cultured in dilutions of 1:10 or 
1:100 in phosphate-buffered saline. Quanti- 
tation was enabled by a plating of speci- 
mens using 10-fold dilutions prepared for 
analysis on spiral plate for quantitative 
bacteriology (Spiral System Spiral Plater 
Model D, Spiral System, Cincinnati, Ohio). 
All aerobic and microaerophilic species 
were identified to the species level by stan- 
dard microbiological techniques.'* The 
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MICs and minimal bactericidal concentra- 
tions (MBCs) to cefuroxime and cefaclor 
were determined for all aerobic isolates in 
Mueller-Hinton broth by standard microti- 
ter techniques with a broth microdilution 
technique (Dynatech Autodiluter II). Lysed 
horse blood was added to the broth for sus- 
ceptibility testing of H influenzae. All in- 
ocula were 5 X 10° CFU. The MIC was de- 
fined as the lowest concentration inhibiting 
growth and the MBC was defined as the 
lowest concentration killing more than or 
equal to 99.9% of the initial inoculum. Iso- 
lates of H influenzae, Haemophilus parain- 
Jluenzae, and B catarrhalis were tested for 
production of 6-lactamase via the nitroce- 
fin method. 

The first 63 patients were randomly as- 
signed to receive cefuroxime axetil, 250 mg 
twice a day, or cefaclor, 500 mg three times 
a day, for 10 days. Beyond patient 63, the 
study was converted to a noncomparative 
trial wherein all patients received cefurox- 
ime axetil, 250 mg two times a day. The du- 
ration of treatment could be extended for 
an additional 10 days for patients who were 
improving clinically, but whose condition 
had not fully resolved. Each patient was 
instructed to return all unused medication 
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quent surgical extraction. In the ce- 
faclor group, 15 (71%) of 21 patients 
were bacteriologically cured with ei- 
ther bacterial eradication or titer re- 
duction. The 1 cefaclor-treated patient 


Table 3.—Results of Previous Studies of Antibiotics for Acute Maxillary Sinusitis as 
Conducted by the Charlottesville (Va) Group 


Percent Satisfactory Bacteriologic Cure for 
Sinusitis Confirmed via Aspiration and Culture 
ee... Sau — 


Drug and Dosage Regimen 


1979-1981° 
Ampicillin, 500 mg four times a day 


Amoxicillin, 500 mg three times a day 


Trimethoprim-sulfamethoxazole-double 
strength, two times a day 


Cefaclor, 500 mg two times a day 
Cefaclor, 500 mg four times a day 


1983"' 
Bacampicillin, 800 mg two times a day 


1986"° 
Cyclacillin, 500 mg three times a day 


Amoxicillin, 500 mg three times a day 


Present study 
Cefuroxime axetil, 250 mg two times a day 


Cefaclor, 500 mg three times a day 





at the end of treatment in order to check 
compliance. 

The condition of each patient was as- 
sessed clinically based on the degree of res- 
olution of the pretreatment symptomatol- 
ogy and physical findings. Adverse events 
were noted during the treatment period. A 
patient was considered clinically unassess- 
able due to failure to isolate a bacterial 
pathogen pretreatment or faiļure to return 
for follow-up visits. 

RESULTS 

One hundred six patients were en- 
rolled. Table 1 summarizes the ages, 
genders, and overall duration of treat- 
ment of the patients. The characteris- 
tics of the patients allocated to each 
treatment were comparable. In gen- 
eral, patients were male and female 
adults, 20 to 60 years of age. Over 90% 
of the patients in each group received 
treatments for 10 days, and the re- 
maining patients had treatment ex- 
tended to 20 days. 

The 106 patients had aspirates col- 
lected for culture from 134 maxillary 
sinuses. Each patient had at least 1 
aspirate collected prior to initiation of 
treatment. Consistent with the obser- 
vation of previous studies,?>*!'"9 many 
aspirates were negative on bacterial 
culture. A significant percentage of si- 
nuses that were negative on bacterio- 
logical culture could have been due to 
a viral infection. Table 2 lists bacteria 
recovered from 63 (47% ) of 134 sinuses 
with bacterial concentrations of more 
than or equal to 10* CFU/mL. Haemo- 
philus influenzae was the most com- 
mon pathogen (38% of aspirates) with 
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S pneumoniae being second (37% of 
aspirates). The observation that pneu- 
mococci and H influenzae composed 
more than 70% of the culture-positive 
cases is consistent with the results of 
other studies.*”!° Other less common 
pathogens were isolated in frequencies 
similar to those reported in prior 
studies.**? Production of 6-lactamase 
was observed for 10 (42% ) of 24 strains 
of H influenzae, 3 (100% ) of 3 strains 
of B catarrhalis, and 2 (40%) of 5 
strains of H parainfluenzae. In fact, 
24% of culture-positive sinuses in this 
study were infected with an organism 
producing 6-lactamase. These f-lacta- 
mase-producing strains were not ob- 
served in previous studies in our center 
in patients enrolled in antimicrobial 
trials prior to 1985. 

Of the 63 sinuses with bacteria 
present before treatment, 59 were 
evaluated after treatment via reaspi- 
ration and repeated culture, while 4 
more patients were followed clinically 
despite lack of reaspiration. In the ce- 
furoxime axetil group, 36 (95%) of 38 
patients were bacteriologically cured 
with either complete eradication of the 
bacteria or a reduction in titer of more 
than 10* CFU/mL. The 3 cefuroxime- 
treated patients who were followed up 
without reaspiration were all clini- 
cally cured. For the 2 patients with 
persistent bacteria, one patient had H 
influenzae (B-lactamase negative) and 
the other patient had Streptococcus 
viridans infection in association witha 
dental abscess that required subse- 
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who was followed up without reaspi- 
ration was clinically cured. For the 6 
sinuses with persistent bacteria, 2 had 
H influenzae (8-lactamase negative), 1 
had H influenzae (8-lactamase posi- 
tive), 1 progressed from less than or 
equal to 10* CFU/mL to a high titer 
(=10° CFU/mL) of S pneumoniae, 1 
progressed from less than or equal to 
10* CFU/mL normal flora to both H 
influenzae and S pneumoniae, and 1 
patient had persistent a- and §-strep- 
tococci in high titer (=> 10° CFU/mL), 
although poor compliance was sus- 
pected for that patient. Based on these 
results, cefuroxime axetil achieved 
significantly higher bacteriologic cure 
rates than cefaclor (P < .05, Fisher’s 
Exact Test). 

Adverse events were observed in 
both treatment groups. Adverse 
events necessitated discontinuation of 
the drug for 5 (6.6% ) of 75 cefuroxime- 
treated patients and 2 (6.5%) of 31 ce- 
faclor-treated patients. Five cefurox- 
ime-treated patients discontinued 
treatment due to diarrhea (n = 2), 
vomiting (n = 1), nausea and headache 
(n=1), and nausea and dizziness 
(n = 1). The patients receiving cefaclor 
discontinued the drug due to hives 
(n=1) and nausea with headache 
(n=1). Other adverse events among 
cefuroxime-treated patients were di- 
arrhea (4 patients) that resolved spon- 
taneously, transient loose stools (2 
patients), nausea (1 patient), and 
vaginitis (1 patient). Other adverse 
events among cefaclor-treated pa- 
tients were vaginitis in 2 patients. 


COMMENT 


This study compared cefuroxime ax- 
etil, an orally absorbed form of cefu- 
roxime sodium, with cefaclor for the 
treatment of acute bacterial maxillary 
sinusitis in 106 adult patients. Direct 
puncture of the maxillary antrum was 
performed before and after therapy 
for quantitative bacteriologic culture. 
The results of the study demonstrate 
trends toward greater efficacy with ce- 
furoxime axetil and more gastrointes- 
tinal adverse events. 
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Cefuroxime axetil, 250 mg two times 
a day, demonstrated bacteriological 
efficacy in 95% of sinuses, while ce- 
faclor, 500 mg three times a day, dem- 
onstrated baeteriologizal efficacy in 
71% of sinuses. The results for cefu- 
roxime axetil compare favorably with 
the results observed wich other antibi- 
otics administered for 10 days or more 
and followed by sinus puncture and 
quantitative bacterial culture at the 
University of Virginia, Charlottesville 
(Table 3). All regimens should be ad- 


1. Dingle JH, Badger GF, Jerdan WS. Illness in 
the Home: A Study of 25000 Hlnesses in a Group 
of Cleveland Famiies. Cleveland, Ohio: The Press 
of Case Western Reserve; 1964:347-358. 

2. Evans FO, Sydnor JB, Meore WEC, et al. Si- 
nusitis of the maxillary antram. N Engl J Med. 
1975;293:735-739. 

3. Hamory BH, Sande MA, Sydnor A, Seal DL, 
Gwaltney JM. Etiology and ancimicrobial therapy 
of acute maxillary sinusitis. .J Infect Dis. 1979; 
139:197-202. 

4. Urdal K, Bertal P. The microbial flora in 81 
cases of maxillary sinusitis. Aeta Otolaryngol. 
1949;37:20-25. 

5. Bjorkwall T, Bacteriological examinations in 
maxillary sinusitis: bacterial flora of the maxil- 
lary antrum. Acta Otolaryngoé. 1950;83(suppl):33- 
58. 

6. Lystad A, Berdal P, Lund-Iversen L. The 
bacterial flora of sinusitis with an in vitro study 
of the bacterial resistance to antibiotics. Acta 
Otolaryngol. 1964;68(suppl):39)-399. 

7. Rantanen T, Aruilomma H. Double-blind 
trial of doxycycline in acute maxillary sinusitis: a 
clinical and bacteriological stady. Acta Otolaryn- 
gol. 1973;76:58-62. 

8. Axelsson A, Bronson JE. The correlation be- 


ministered for at least 10 days to yield 
optimal results. The comparative re- 
sults in Table 3 indicate that the 
present study is the largest series of 
patients studied to date to evaluate the 
efficacy of a new antibiotic in acute 
maxillary sinusitis. 

Cefuroxime axetil offers an alterna- 
tive therapy for acute bacterial maxil- 
lary sinusitis due to its broad spectrum 
of antibacterial activity and greater 
potency, which permits twice-a-day 
dosing when compared with other oral 


References 


tween bacteriological findings in the nose and 
maxillary sinus in acute maxillary sinusitis. 
Laryngoscope. 1973;83:2003-2011. 

9. Gwaltney JM, Sydnor A, Sande MA. Etiology 
and antimicrobial treatment of acute sinusitis. 
Ann Otol Rhinol Laryngol. 1981;90(suppl 84):68- 
TE 

10. Wald ER, Milmoe GJ, Bowen AD, Ledesma- 
Medina J, Salamon N, Bluestone CD. Acute max- 
illary sinusitis in children. N Engl J Med. 1981; 
3804:749-754. 

11. Farr B, Scheld WM, Gwaltney JM, Sydnor 
A, Sande MA. Bacampicillin HCl in the treatment 
of acute maxillary sinusitis. Bull NY Acad Med. 
1983;59:477-481. 

12. Harding SM, Williams PEO, Ayrton J. 
Pharmacology of cefuroxime as the l-acetoxy- 
ethyl ester in volunteers. Antimicrob Agents 
Chemother. 1984;25:78-82. 

13. Sommers DL, Van Wyk M, Williams PEO. 
Pharmacokinetics and tolerance of cefuroxime 
axetil in volunteers during repeated dosing. Anti- 
microb Agents Chemother. 1984;25:344-347. 

14. Finn A, Straughn A, Meyer M, Chubb J. Ef- 
fect of dose and food on the bioavailability of ce- 
furoxime axetil. Biopharm Drug Dispos. 1987; 
8:519-526. 


In Other AMA Journals 


ARCHIVES OF OPHTHALMOLOGY 

Acetazolamide for Treatment of Chronic Macular Edema in Retinitis Pigmentosa 
Gerald A. Fishman, MD; Leonardo D. Gilbert, COT; Richard G. Fiscella, RPh, MPH; Alan 
E. Kimura, MD; Lee M. Jampol, MD (Arch Ophthalmol. 1989;107:1445-1452) 


Epicanthal Folds: A Deep Tissue Approach 
David R. Jordan, MD; Richard L. Anderson, MD (Arch Ophthalmol. 1989;107:1532-1535) 


Hemicoronal Flap Approach for Lateral Orbitotomy 
James R. Patrinely, MD, David A. Cech, MD (Arch Ophthalmol. 1989;107:1419) 


Arch Otolaryngol Head Neck Surg—Vol 115, December 1989 


cephalosporins. In addition, cefurox- 
ime axetil is stable in the presence of 
B-lactamase produced by common res- 
piratory tract pathogens. The results 
of this study suggest that cefuroxime 
axetil is an excellent alternative for 
the treatment of acute bacterial si- 
nusitis in adults. 
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Three-Dimensional Surface Rendering of 


Nasal Anatomy From 


Computed Tomographic Data 


Charles F. Lanzieri, MD; Howard L. Levine, MD; Scott A. Rosenbloom, MD; 
Paul M. Duchesneau, MD; Arthur E. Rosenbaum, MD 


è This article investigates the potential 
of using three-dimensional surface-ren- 
dered computed tomographic reconstruc- 
tions for demonstrating normal and 
pathologic intranasal anatomy. Three-di- 
mensional surface renderings of the intra- 
nasal structures were generated in 38 pa- 
tients from coronal high-resolution com- 
puted tomographic images. Because of 
the complex anatomy, three-dimensional 
images were believed to be useful for sur- 
gical planning. There may be a correlation 
between the appearance of the uncinate 
process and severity of inflammatory si- 
nus disease. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1434-1437) 


~~ and rapidly advancing tech- 
niques for the clinical evaluation 
of intranasal and paranasal sinus 
anatomy and pathology are based on 
the ability to directly visualize normal 
structures and pathologic processes 
using a series of small telescopes.'” 
These breakthroughs have encouraged 
otolaryngologists to perform more 
conservative and physiologic surgical 
procedures for inflammatory disease 
and to rely more heavily on comple- 
mentary data from high-resolution 
computed tomography (CT)** for diag- 
nosis, preoperative planning, and in- 
traoperative use. These developments 
have challenged radiologists to pro- 
duce more accurate and reliable im- 
ages of intranasal and paranasal sinus 
structures. A requisite for the produc- 
tion of such images is an even more 
detailed understanding of the normal 
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anatomy, anatomic variations, and 
possible surgical interventions. 

At the same time, the ability to re- 
format two-dimensional (2D) CT data 
as surface-rendered three-dimension- 
al (8D) reconstructions has become 
commercially available and is on the 
verge of common usage. This has pro- 
vided unique and dramatic images in 
regions such as the hip and spine, 
where complicated anatomy may be 
difficult to conceptualize from a series 
of planar images. This article evalu- 
ates the potential usefulness of sur- 
face-rendered 3D reconstruction from 
CT data of the nose and paranasal si- 
nuses. 

MATERIALS AND METHODS 


High-resolution CT was performed in 38 
patients referred for evaluation of inflam- 
matory disease of the nose and paranasal 
sinuses. All of these studies were performed 
in the coronal plane using 4-mm sections 
with 1-mm overlap. Surface-rendered sag- 
ittal reconstructions of the lateral nasal 
wall were then generated. To visualize the 
draining ostia in the middle meatus, the 
middle turbinates were excluded from the 
reconstructions. This allowed visualization 
of the uncinate process in our patients 
(Table). Patients were divided into two cat- 
egories based on the appearance of the 
uncinate process on sagittal 3D images. 
Approximately half of the patients had a 
short, straight, blade-shaped uncinate pro- 
cess with accompanying wide and well-de- 
fined hiatus semilunaris. Approximately 
half of the patients exhibited a long, curved 
uncinate process, reminiscent of the culi- 





— 
Blade type 
Mezzaluna type 
Indeterminate 
Total 
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Summary of the Computed Tomographic Findings in 38 Consecutive Patients 


Uncinate Process Uncinate Process 
(2-Dimensional) 


9/15 
6/18 


a 


nary mezzaluna, with a narrow slitlike hi- 
atus (Fig 1). As is shown in the Table, there 
was a poor correlation between the shape of 
the uncinate process as seen on 3D images 
with attempts to predict its shape from 2D 
images. On the other hand, a mezzaluna- 
shaped uncinate process seemed to corre- 
late well with 2D CT evidence of sinus dis- 
ease and bilateral sinus disease compared 
with the blade-shaped uncinates. 

Right- and left-sided uncinate processes 
were classified independently and, although 
not strictly symmetrical, the general shape 
agreed in all but two cases. Asymmetry of 
the uncinate processes on 2D images may, 
therefore, be more apparent than real. A 
relatively small number of patients defied 
classification either because the shape 
could not be reliably classified or because 
the anatomy was obscured by extensive 
soft-tissue thickening. 

Additional subtle medial protrusions 
from the lateral nasal wall include the ag- 
ger nasi, those ethmoid air cells anterior to 
the nasolacrimal duct, and the nasolacri- 
mal duct itself. Since both may be mistaken 
for the uncinate process at endoscopy, it is 
important to identify these for the oto- 
laryngologist. Although these structures 
are demonstrated by 2D CT, they are often 
best appreciated by 3D reconstructions (Fig 
2). Paradoxical middle turbinates were vi- 
sualized as a longitudinal crease or groove 
on the medial surface of the middle tur- 
binate. 

Attempts at correlating the 3D images 
with the clinical complaints and with endo- 
scopic findings per se were disappointing. It 
was not possible to predict subtle endo- 
scopic findings within the middle meatus or 
the symptomatic side from the 3D images 





Sinus Disease Bilateral Disease 






—9/15 +6/15 1/6 
—-6/18 +12/18 6/12 
—2/5 +3/5 






—-17/38 +21/38 F 
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Fig 1.—Mezzaluna uncinate process. The shape of the culinary mezza- 
luna (left) is similar to the curved, redundant uncinate process (right, 
large arrows) seen in association with sinus inflammatory disease. The 
middle turbinate has been excluded from the reconstruction and its cut 
edge is indicated by the small arrows. The right nostril is indicated by 
the curved arrow. 


alone. In addition, becausethese are surface 
renderings, they cannot distinguish be- 
tween bone and-soft-tissue process, hiatus 
semilunaris infundibulum and the related 
structures of the surgical y important lat- 
eral nasal wall. 

The findings were correlated with the 
original 2D images, the ciinical signs and 
symptoms as described by the referring 
otolaryngologist, and the nasal endoscopic 
findings. 


RESULTS 


Consistently good depictions of the 
lateral nasal wall were obtained in all 
but two of our patients. Admittedly, 
the quality of the recomstructions is a 
function of the care with which the 
original high-resolution CT study was 
performed. Since our in_ tial experience 
with axial scans resulted in poor qual- 
ity surface reconstruct ons, this study 
is based on the subsequent coronal im- 
ages only. Coronal images can be ob- 
tained in a relatively large number of 
patients for two reasons. The gantry 
need not be angled strictly perpendic- 


ular to the hard palate, since the final 
reconstruction can be turned into any 
plane. Beam-hardening artifacts from 
dental amalgam frequently pass far 
lateral to the nasal cavity and have no 
effect on the sagittal reconstructions. 

Initial images of the lateral nasal 
wall structures clearly demonstrate 
the three sets of turbinates and meati. 
Because nasal endoscopy and endo- 
scopic surgery is presently concen- 
trated on the middle meatus, we de- 
vised a means of excluding the middle 
turbinate on the final reconstruction 
by excluding it from the original con- 
tour. This afforded a unique view of the 
uncinate process, nasolacrimal duct, 
and hiatus semilunaris (Fig 3); all are 
important endoscopic landmarks. 

A major goal of endoscopic nasal 
surgery is to promote drainage of the 
maxillary, anterior, and posterior eth- 
moid sinuses by removing some or all 
of the uncinate process of the ethmoid 
bone. This enlarges the hiatus semilu- 
naris, opens the infundibulum, and 
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gives access to the ethmoid bulla, eth- 
moid sinuses, and natural ostium of 
the maxillary sinus. Even minimal 
soft-tissue thickening or polyps can 
cause significant obstruction of these 
small spaces'“ and lead to chronic re- 
current sinusitis. Particular attention 
was given to the abnormality. 


COMMENT 


The philosophy and goals of nasal 
endoscopy and endoscopic nasal sur- 
gery are based on the concept of the 
ostiomeatal unit as the functional key- 
stone for normal mucus drainage from 
the maxillary and ethmoid sinus.2 Na- 
sal endoscopy is best suited for de- 
tailed evaluation of local disease and 
the important anatomic variations 
that may influence sinus drainage. 
Computed tomography provides the 
best information regarding the para- 
nasal sinuses themselves, as well as a 
broader demonstration of the func- 
tional anatomy and anatomic varia- 
tions. These are complementary diag- 
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Fig 2.—Normal variations. When approaching the uncinate process 
through the middle meatus the surgeon may encounter other structures 
on the lateral nasal wall. The nasolacrimal canal (top left, arrow) may 
bulge medially into the middle meatus. Top right, Shows the anatomy of 
the lateral nasal wall on the right. The patient is turned into an LAO pro- 
jection. The open arrows indicate the bridge of the nose; the upper one 
lies on the lower lid. The curved arrow lies within the right nostril. The 
larger arrows show the middle turbinate. The small arrows show the na- 
solacrimal canal bulging into the middle meatus anterior to the uncinate 
process. The agger nasi are anterior ethmoid air cells that may bulge into 
the middle meatus (bottom left, arrowheads). Bottom right, Black arrows 
indicate the bridge of the nose, the large white arrows show the agger 
nasi, and the small white arrows indicate the uncinate process. 
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Fig 3.—Normal anatomy. Loft, A Sagittal view of the right lateral nasal wall. The Curved arrows 


indicate the right nostril. The large arrows indicate the inferior turbinate. The smaller arrows in- 
dicate the middle turbinate. The smallest arrows show the Superior turbinate. Center, In a different 
patient, prominent bullosa ethmoidalis is seen (smallest arrows) posterior to the middle turbinate 
(larger arrows) and superior to the inferior turbinate (largest arrows). Right, The middle turbinate 
has been excluded from the -econstruction revealing a blade type uncinate process (large arrows) 
above the inferior turbinate (small arrows). Curved arrow indicates the nasal vestibule. 


nostic tools. Three-dimensional sur- 
face rendering provides a unique en 
face view of the lateral nasal wall, 
which has some of the edvantages and 
disadvantages of each. While the sur- 
face features of the lateral nasal wall 
are well shown, the underlying para- 
nasal sinuses and differentiation be- 
tween bone and soft tissue are not. On 
the other hand, the entre surface can 
be seen in a unique way, while the fine 
detail of nasal endoscopy is lacking. 

One of the important goals of endo- 
scopic surgery is infundibulotomy 
where a portion of the uncinate process 
is removed to relieve obstruction and 
promote drainage. Surface-rendered 
sagittal images may be helpful in plan- 
ning surgery, both to demonstrate the 
features of the uncinate process and to 
distinguish it from the other medial 
projections of the lateral nasal wall, 
such as the agger nasi zell, nasolacri- 
minal duct, and ethmoid bulla. While 
these structures are present on the 2D 
CT images, their potential as confus- 
ing surgical landmarks is best appre- 
ciated on 3D images. 

There may be predict ve value in as- 


sessing the size and shape of the unci- 
nate process for the incidence and bi- 
laterality of inflammatory sinus dis- 
ease. Our small series precludes a 
definitive statement in this regard; 
however, it is tempting to postulate 
that a mezzaluna-type uncinate may 
narrow the hiatus semilunaris so that 
minor inflammatory changes may re- 
sult in obstruction. A blade-shaped 
uncinate process, on the other hand, 
affords a more capacious hiatus and 
these patients are not as prone to ob- 
struction. An alternative explanation 
holds that the mezzaluna shape repre- 
sents redundant mucosa covering the 
uncinate process as a result rather 
than the cause of chronic sinus disease. 
A larger series of patients with long- 
term follow-up examinations will be 
required to answer this question. 

In summary, surface-rendered 3D 
reformatting is a useful method for 
depicting nasal anatomy that provides 
unique images of normal structures 
and surgical landmarks. It may be- 
come a vital adjunct and road map to 
be used with nasal endoscopy. The 
technique enjoys the advantage of dis- 
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playing complicated surface anatomy 
in a single, standardized, and easily 
understandable image. The anatomic 
features of the uncinate process itself 
may be as important as adjacent in- 
tranasal structures, such as concha 
bullosa, and paradoxical turbinates in 
causing outflow obstruction in the hia- 
tus semilunaris. A redundant mezza- 
luna-shaped uncinate may predispose 
to repeated and bilateral indamma- 
tory disease. 


We thank Linda Widerman, LRT, fer contour- 
ing and creating the three-dimensional recon- 
structions. 
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of Fine-Needle Aspiration Biopsy 
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M. Melinda McCracken, MS; Charles M. Stiernberg, MD; Lee Des Jardins, CT (ASCP) 


è Fine-needle aspiration biopsy is gain- 
ing acceptance as a Clinically useful tool. 
We set out to evaluate the accuracy of 
fine-needle aspiration biopsy at our insti- 
tution by measuring the interobserver vari- 
ability in cytopathologic interpretation, 
and by measuring the agreement between 
cytopathologic and histologic diagnosis. 
In a prospective study, 253 aspirations 
were performed on head and neck masses 
by the otolaryngology service. Specimens 
were interpreted independently by two 
cytopathologists (V.J.S. and P.Z.), and in- 
terpretations were compared with the sur- 
gical histopathologic diagnosis when 
available. The interobserver variability be- 
tween cytopathologists was 8% with a 
specificity of 96% and asensitivity of 97%. 
We conclude that fine-needle aspiration 
biopsy is a safe and useful tool in the diag- 
nosis of head and neck masses. In the di- 
agnosis of epithelial cysts and squamous 
epithelial malignancies, fine-needle aspi- 
ration biopsy is as accurate as open bi- 
opsy. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1438-1442) 


ine-needle aspiration biopsy 
(FNAB) has been practiced since 
the late 19th century as a technique to 
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diagnose malignancy.’ It has been 
widely applied in Europe during the 
past 20 years as a rapid, inexpensive, 
and accurate method of establishing a 
diagnosis.’ In the United States, how- 
ever, surgeons have been reluctant to 
use this technique because of concern 
about accuracy, reliability, and possi- 
ble seeding of tumor cells along the 
needle track.’ In a survey of practicing 
physicians in San Francisco, Cohen et 
al found that only 24% of those re- 
sponding to the survey routinely used 
FNAB in their practices.’ At our insti- 
tution, FNAB had not found wide use 
for the diagnosis of head and neck 
masses other than thyroid nodules. 
Current emphasis on cost contain- 
ment, however, has prompted us to 
evaluate this technique as a screening 
tool for all head and neck masses. The 
potential advantages of FNAB over 
open biopsy include less trauma and 
lower cost. 

Accurate cytopathologic interpreta- 
tion requires (1) that a specimen have 
identifying properties unique to the 
lesion from which it was taken and (2) 
that the interpreter be able consis- 
tently to recognize the presence or ab- 
sence of these properties. The accuracy 
of cytopathologic diagnosis as a tech- 
nique can be estimated by measuring 
interobserver variability (the variabil- 
ity in interpretation among different 
cytopathologists), intraobserver vari- 
ability (the variability in interpreta- 
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tion by the same observer at different 
times), and agreement (expressed as a 
percentage) with the histopathologic 
diagnosis. 

Our goals in this study were twofold: 
(1) to determine interobserver vari- 
ability in eytopathologic diagnosis and 
(2) to compare the cytopathologic di- 
agnosis with the histologic diagnosis. 
We attempted to identify those condi- 
tions for which FNAB is sufficient for 
definitive diagnosis and those condi- 
tions for which FNAB does not yield 
useful information. 


SUBJECTS, MATERIALS, AND 
METHODS 
Subjects 


In a prospective study, a totabof 253 sub- 
jects with a head or neck mass seen by the 
otolaryngology service between July 1, 1985, 
and June 1, 1987, underwent FNAB of the 
mass. Masses from all head and neck sites 
were included. A subject was exeluded from 
our study only if the mass was pulsatile. 

The specimen was collected using a 10- 
mL syringe in a syringe pistol holder with 
a 22-gauge needle. Each of the 253 FNAB 
specimens was interpreted independently 
by two full-time faculty cytopathologists 
(V.J.S. and P.Z.). Pertinent clinical infor- 
mation about the patient was provided. Of 
the 253 FNAB subjects, 150 subsequently 
underwent open biopsy in the course of 
their care. 

The study protocol required that cyto- 
pathologic interpretation of the FNAB 
specimen could not influence which subjects 
underwent open biopsy. While this might 
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introduce a note of artificiality into the 
study, both pathologists agreed to enter 
their impressions as if this condition did 
not apply. Further, the histopathologic di- 
agnosis was not known to either cytopathol- 
ogist. Cytopathologic interpretations and 
histologic diagnoses were recorded in a log- 
book by the eytopathology technologist. 


Cytopathologic Interpretation 


To each specimen, each cytopathologist 
assigned a grade and a code. First, the 
specimen was graded as follows: grade 1, 
unsatisfactory for interpretation; grade 2, 
inconclusive for ruling out malignancy; 
grade 3, negative for malignancy (ie, 
benign); and grade 4, positive for malig- 
nancy. Second, the specimen was coded as 
follows: a detailed description of the cyto- 
logic material and a specific diagnosis were 
recorded. The diagnosis was then encoded 
using the Systematized Nomenclature of 
Medicine (SNOMED) classification system. 

When a grade of unsatisfactory or incon- 
clusive was given to a specimen, comparison 
was made between the two cytopathologists 
on this grade, but no comparison was made 
with the histopathologic diagnosis. If the 
grade of inconclusive was assigned by one 
cytopathologist and not by the second, 
agreement on code was still possible based 
on the detailed cytologic descriptions. 

If the patient did not subsequently un- 
dergo open biopsy, no histopathologic com- 
parison could be made, but the specimen 
was used to determine interobserver vari- 
ability. This accounts for there being a 
larger number of samples available for cal- 
culating interobserver variability than for 
calculating histopathologic agreement. 


Histopathologic Diagnosis 
For the 150 subjects who underwent open 
biopsy, histopathologic diagnosis was used 
as the “gold standard” by which the accu- 
racy of the cytopathologic interpretation 
was calibrated. 


RESULTS 


Of 253 consecutive FNABs per- 
formed, the presenting problems were 
155 enlarged cervical nodes or masses 
(61%), 50 thyroid nodules (21%), 40 
salivary gland masses (parotid or sub- 
maxillary gland) (16%), 3 facial 
masses (1%), 2 preauricular cysts 
(1%), 1 jaw mass (0.4% ), 1 nasoalveo- 
lar mass (0.4%), and 1 suboccipital 
mass (0.4% ). 


Cytopathologic Interobserver 
Variability 


Of the 253 specimens, 16 were ex- 
cluded from calculation of interob- 
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Table 1.—Interobserver Variability by Grade 





Grade Agreements * Disagreements * Agreement, “%t Variation, %t 


1 64 4 94 
3 232 15 94 
4 122 8 94 

434 40 92 








6 
Total 8 

*The count for disagreements per grade can be explained by example: For a given specimen, if observer A 
assigned grade 2 and observer B assigned grade 3, then the tally for disagreement on grade 2 was incremented 
by 1 and the tally for disagreement on grade 3 was incremented by 1. Similarly, if there was agreement on a 
given specimen, the tally for agreement was incremented by 1 for each of the 2 observers. 
tAgreement percentage equals number of agreements divided by the sum of agreements and disagreements. 
¢Variation percentage equals number of disagreements divided by the sum of agreements and disagreements. 





Initial Description of Mass Agreements 


Cervical mass 


Table 2.—Interobserver Variability in Coding by Initial Presentation of Mass * 


Disagreements 


N 
N 
A 
(e>) 
© 
A 
D 


Thyroid nodule 80 8 91 9 
Parotid mass 56 6 90 10 
Submaxillary mass 18 2 90 10 
Facial mass 6 (0) 100 o 
Preauricular cyst 2 (0) 100 (0) 
Nasoalveolar mass 2 0 100 

Suboccipital mass (0) 2 O 100 
Jaw mass 2 (0) 100 0 
Total 440 34 93 7 






Agreement, % Variation, % 





*The method for calculating interobserver variability for code is the same as the method used for grade. 


server variability for lack of indepen- 
dent interpretation. Of the remaining 
237 specimens, the cytopathologists 
agreed on grade for 217 (92%) of the 
specimens and disagreed on grade for 
20 (interobserver variability of 8%). 
The two cytopathologists agreed on 
code for 220 specimens (93% ) and dis- 
agreed for 17 specimens (interobserver 
variability of 7%). 

Table 1 shows the interobserver 
variability for each grade. For grades 
1 (unsatisfactory), 3 (negative for ma- 
lignancy), and 4 (positive for malig- 
nancy), the agreement was 94% and 
interobserver variability was 6%. 
However, the interobserver variability 
for grade 2 (inconclusive) was 45%. 
The high incidence of disagreement is 
partly attributable to the fact that 
during the early phases of the study, 
one observer admitted a bias toward 
classifying specimens as inconclusive 
for fear that the cytologic diagnosis 
alone was being used to select patients 
for major surgical procedures. After 
being assured that this was not the 
case, the incidence of inconclusive 
grades declined. Disagreement on 
grade did not necessarily imply dis- 
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agreement on code. On many speci- 
mens that only one observer graded as 
inconclusive, the cytologic descrip- 
tions were identical, and were, there- 
fore, counted as agreement on code. 

Table 2 shows the interobserver 
variability on code in relation to ana- 
tomic location of the FNAB. From this 
table it can be seen that the mterob- 
server variability is consistent across 
anatomic sites. We found that the de- 
gree of variation depended more on the 
specific tissue diagnosis of the lesion 
than on its anatomic site. 

The calculation of interobserver 
variability can be shown by example: 
For a given specimen, if one observer 
assigned a grade of 2 and the second 
observer assigned a grade of 3, then the 
disagreement count for grade 2 was 
incremented by 1 for the first observer 
and the disagreement count for grade 
3 was incremented by 1 for the second 
observer. Similarly, for a given speci- 
men, if the two observers agreed with 
respect to grade, then the agreement 
count for that grade was incremented 
by 2, one for each observer. Thus it can 
be seen that the sum of the agreements 
and the disagreements is twice the 
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Table 3.—Interobserver Variability and Accuracy of Grading and Coding for Each 


Histopathologic Interobserver 
Diagnosis Variability 


Squamous cell carcinoma (n = 35) 
Grade 0 


Code 0 
Epithelial cyst (n = 11) 

Grade 0) 

Code o 


Adenocarcinoma (n = 6) 
Grade 


Code 


Anaplastic carcinoma (n = 7) 
Grade 


Code 


Pleomorphic adenoma (n = 16) 
Grade 


Code 


Warthin’s tumor (n = 12) 
Grade 
Code 
Benign goiter (n = 14) 
Grade 7 
Code 


Lymphoid hyperplasia (n = 18) 
Grade 18 
Code 18 
Non-Hodgkin's lymphoma (n = 9) 
Grade 22 
Code 22 
Hodgkin’s lymphoma (n = 5) 
Grade 20 
Code 20 


Chronic inflammation (n = 9) 
Grade 20 


Code 11 
Lipoma (n = 2) 

Grade 

Code 


Melanoma (n = 1) 
Grade 
Code 


number of specimens. The same 
method was used for calculation of in- 
terobserver variability for grade. 


Histopathologic Agreement 


For the purposes of this study, we 
define FNAB to be a diagnostic test 
and histologic diagnosis to be the gold 
standard that determines the pres- 
ence or absence of a disease. On the 
grades benign and malignant, both 
cytopathologists agreed with the his- 
topathologist 96% of the time. Cyto- 
pathologist A made two false-malig- 
nant and one false-benign interpre- 
tation for a sensitivity of 98% and a 


Histopathologic Diagnosis 


% Correct 
——— OOo. 
Observer A Observer B 


100 100 
100 100 


100 
91 


76 


93 93 
7 93 93 

Papillary carcinoma (n = 5) 
Grade 40 66 100 
Code 40 66 100 
82 100 





specificity of 97%. Cytopathologist B 
made three false-malignant interpre- 
tations and one false-benign interpre- 
tation for a sensitivity of 97% anda 
specificity of 95%. The «x statistic for 
the comparison between cytopatholo- 
gist A’s interpretations and the histo- 
pathologic diagnosis was .986; for cy- 
tologist B, .966. 

Of the 150 histopathologic speci- 
mens, 53% were diagnosed as benign 
and 47% were diagnosed as malignant. 
For these 150 histopathologic speci- 
mens, 14 (9.38% ) were graded as un- 
satisfactory and 29 (19.33% ) as incon- 
clusive by at least one cytopathologist. 
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Of the 14 unsatisfactory specimens, 8 
(57% ) were diagnosed as benign by the 
histopathologist and 6 (43%) as ma- 
lignant. Of the 14 inconclusive grades, 
67% were classified as benign by the 
histopathologist and 33% as malig- 
nant. A x? analysis comparing these 
two subsets with the set of 150 patients 
as a whole showed the unsatisfactory 
subset to have no statistically signifi- 
cant difference in the proportion of be- 
nign vs malignant specimens(P > .06), 
whereas the inconclusive subset had a 
significantly higher proportion of be- 
nign specimens than the sample as a 
whole (P < .06). 

The cytopathologic code agreed with 
the histopathologic diagnosis in 141 
specimens (94% ) for cytopathologist A 
and 135 (90%) for cytopathologist B, 
giving a 92% agreement. Table 3 gives 
for each observer the interobserver 
variability and the comparison of cy- 
topathologic interpretation with his- 
topathologic diagnosis. 


COMMENT 


At our institution the same teams of 
cytopathologists and _histopatholo- 
gists evaluate all material from lesions 
of the head and neck, regardless of the 
referring clinical service. While in- 
cluding data from other institutions 
would have increased the study size, 
we believe that the confounding effects 
of differences across institutions with 
respect to specimen collection and pro- 
cessing procedures would more than 
offset the increase in statistical power 
obtained from a larger sample size. 
The benefits of carefully controlled 
pathologic review have been affirmed 
by cooperative oncology groups using 
reference pathologists for particular 
studies.*° 

A disease can be said to consist of a 
collection of attributes or features or 
properties. The set of features implies 
its medical name or diagnosis. If dis- 
ease is viewed as a succession of pa- 
tient states considered over time, we 
can then concern ourselves with the 
kaleidoscope of features that accom- 
pany and, in fact, describe this pro- 
gression. Attendant on this consider- 
ation is the possibility that the sensi- 
tivity, the specificity, or both, of an 
individual feature will not remain con- 
stant over time. The state of the dis- 
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ease, for example, its severity or its 
chronicity, wil often influence the dis- 
criminating pewer of a particular di- 
agnostic feature. It behooves the clini- 
cian to know not only which tests are 
best used for establishing the diagno- 
sis but also waen the tests are most 
likely to yield nformative values. 

These attributes lend themselves to 
convenient categorization, including, 
but not limited to, the clinical, the his- 
topathological. and the comorbid. The 
utility value ofeach attribute or prop- 
erty as a trustworthy pointer to the 
existence of tae disease can be ex- 
pressed nicely using the concepts of 
sensitivity and specificity. 

Objectivity can be defined as the ex- 
tent to which a measurement relies 
solely on specific relevant features of 
the observed object. Interobserver 
variability attempts to quantify the 
extent to whick either subjective fac- 
tors in the observer or the lack of 
identifying properties in the observed 
object influencethe measurement. Any 
diagnostic tool where human interpre- 
tation is required will be subject to 
some degree of variability. Komaroff’ 
evaluated the variability between phy- 
sicians in colleeting and interpreting 
medical data. He found that in the 
process of taking a medical history, 
performing a physical examination, 
interpreting laboratory tests, and even 
in defining diseases, there is a high de- 
gree of variability and often frank in- 
accuracy. 


Statistical Issues 


The major statistical issues in this 
study can be summarized by the fol- 
lowing questions: (1) Are there any 
differences between the crude distri- 
bution of cytopathologic diagnoses and 
the crude distribution of histopatho- 
logic diagnoses? (2) Is the agreement 
of the two cytopethologists on the spe- 
cific diagnosis œ individual patients 
significantly diferent from chance 
agreement basec on the overall crude 
distribution of their diagnoses? 

The utility of FNAB is related to its 
ability to establish the presence or ab- 
sence of a disease. We estimated the 
accuracy of FNAB by calculating its 
sensitivity and specificity. Sensitivity 
attempts to answer the question: “If a 
person has a disease, how likely is it 
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that a particular test for that disease 
is positive?” Specificity addresses the 
question: “If a person does not have the 
disease, how likely is the test to be 
negative?” 

Sensitivity and specificity can be 
distorted by two types of problems: the 
types of subjects included in a study 
and bias in assessing the test result 
and state of the disease. The major 
kinds of test biases commonly encoun- 
tered are described elsewhere.’ 

One statistic that is often used to 
measure agreement when evaluating 
categorical data is known as Cohen’s 
x.'' Such a statistical procedure is 
needed because the commonly used yx? 
statistic is a test for association, not 
agreement. The «x statistic expresses 
agreement (disagreement) that ex- 
ceeds (does not exceed) that which is 
expected by chance alone. The x statis- 
tic has the useful property that it 
equals 1 when there is perfect agree- 
ment, 0 when observed agreement 
equals that which would be expected to 
occur by chance alone, and less than 0 
when the agreement is less than ex- 
pected by chance alone. Let I, equal the 
proportion of agreement that would be 
expected to occur by chance alone, and 
I, equal the proportion of agreement 
actually observed. I, — I, is the propor- 
tion of observed agreement that ex- 
ceeds that expected by chance alone. 
Then« = (I, — I.)/(1 — I.) is the ratio of 
the observed excess agreement to the 
maximum possible excess agreement. 
The method used to calculate the x 
statistic is similar to the method used 
to calculate the more familiar x? sta- 
tistic except that the cells of the con- 
tingency table contain proportions in- 
stead of frequency counts. 


Reliability 


The issue of interobserver variabil- 
ity is especially important in patho- 
logic diagnosis where treatment strat- 
egies are based primarily on the pa- 
thologist’s interpretation. Several 
recent studies have undertaken to 
evaluate the variation among patholo- 
gists in grading and classifying differ- 
ent tumors. Ooms et al? reported on 
inter-individual and intraindividual 
inconsistency in the grading of bladder 
tumors. Heenan et al'’ reported on in- 
terobserver variability between pa- 
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thologists in the interpretation of sev- 
eral histologic features important in 
the classification of cutaneous malig- 
nant melanomas. We believe that in- 
terobserver variability of 8% for grade 
and 7% for code in our study supports 
the claim that the interpretation of 
FNAB of head and neck masses can be 
performed objectively. 

Grade and code should be evaluated 
separately. It is useful to know 
whether a specimen is benign or ma- 
lignant, even if the specific cytologic 
diagnosis cannot be given. It is, there- 
fore, useful to know the specificity and 
sensitivity of FNAB with respect to 
malignancy. However, to provide de- 
finitive treatment, a clinician must 
know more than merely the malignant 
nature of the lesion; he must also know 
the specific cytologic diagnosis. For in- 
stance, lymphoma and squamous cell 
carcinoma, although both malignant 
tumors, are treated differently. 

The reliability of FNAB demon- 
strated by this study agrees with that 
found at other centers.?*"*5 As shown 
in Table 3, we found FNAB to be most 
accurate in diagnosing epithelial cysts 
and epidermoid malignancies, achiev- 
ing nearly 100% accuracy in diagnos- 
ing squamous cell carcinomas, ana- 
plastic carcinomas, and epithelial 
cysts such as branchial cleft remnants. 
The FNAB was least accurate in dis- 
tinguishing lymphoid hyperplasia and 
chronic inflammation from lymphoma. 
Other investigators have also noted 
this.'*'® Since the diagnosis of lym- 
phoma often depends on changes in 
lymph node architecture, specifically 
the ablation of germinal centers, folli- 
cles, and subcapsular sinuses, one 
would expect the cytopathologie diag- 
nosis of lymphomas to be more diffi- 
cult. When, however, previous histo- 
pathologic material is available for 
comparison, the diagnosis of recurrent 
lymphoma can be made with confi- 
dence based on cell morphology alone. 
In our study, three of the lymphomas 
were recurrent, and all were diagnosed 
accurately by FNAB. 

Salivary gland neoplasms were also 
difficult to interpret in our series. This 
is in contrast to the diagnostic accu- 
racy of FNAB for salivary gland le- 
sions as reported by others.!”° 

Qizilbash et al” reported a 98% ac- 
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curacy for FNAB diagnosis of 146 ma- 
jor salivary gland tumors. Eneroth 
and Zajicek!’ reported a diagnostic ac- 
curacy of 92.4% on 316 such cases. We 
did, however, note an increase in accu- 
racy of FNAB in salivary gland masses 
as our study progressed and as the ob- 
servers gained experience. 


Tumor Seeding 


Tumor seeding remains a matter of 
concern for many. In the 24-month pe- 
riod of this study there has been no 
evidence of such seeding. Engzell et al?! 
found no recurrence of tumor in a 10- 
year follow-up of 157 cases of pleomor- 
phic adenoma that underwent FNAB. 
Eneroth and Zajicek'* performed se- 
rial histologic sections of the FNAB 
needle tracks and the excised tumor 
areas of seven cases of pleomorphic 
adenoma and found no evidence of tu- 
mor seeding. Qizilbash et al” tattooed 
the FNAB needle tracks of 35 speci- 
mens of pleomorphic adenoma with 
india ink for subsequent excision and 
histologic section, and they found no 
evidence of local tumor implantation. 
Reports of needle track seeding have 
been associated only with the use of 
needles larger than 22-gauge.’ 


Costs and Training 


The FNAB is relatively inexpensive. 
In our institution, its cost ranges from 
$250 to $350. In contrast, excisional bi- 
opsy costs approximately $1200 for an 
outpatient and $2500 for a patient with 
1-day hospital stay. The procedure can 
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be performed quickly and almost pain- 
lessly in the outpatient clinic without 
anesthesia and can be learned with a 
minimum of training. Present con- 
cerns about the cost of medical ser- 
vices make this procedure increasingly 
attractive for the diagnosis of head 
and neck masses. 

Cytopathologic diagnosis continues 
to improve as new methods evolve. The 
development of the cytocentrifuge has 
permitted the retrieval of cells from 
saline washings of needles while pre- 
serving the morphologic characteris- 
tics of the cells better than does poly- 
mer filtration (Millipore), with a lower 
proportion of specimens graded as in- 
adequate for diagnosis. 

With respect to the interpretation of 
diagnostic images, there are no substi- 
tutes for experience and validation. 
Pathology residency programs vary 
considerably in the amount of training 
in cytopathologic diagnosis.” Until re- 
cently, cytology has been a somewhat 
neglected adjunct to anatomic pathol- 
ogy, accorded no structured training at 
all in some programs. In the past 5 
years, however, we have noted increas- 
ing interest in cytology by pathology 
residents at our institution as they be- 
came aware of the growing clinical 
utility of FNAB. Cytology conference 
attendance increased, and a demand 
has developed for a collection of teach- 
ing slides to be available for study by 
resident physicians. Most pathology 
residents now elect to do more than the 
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required 2-month cytology rotation. 
Part of this interest stems from the 
increase in FNAB experience resulting 
from this head and neck mass study, 
and part from an increasing interest 
on the part of the Division of General 
Surgery and the Department of Ther- 
apeutic Radiology. 

Other institutions may consider 
studying interobserver variability in 
cytopathologic diagnosis as an oppor- 
tunity to assess the usefulness and 
limitations of FNAB. Such studies pro- 
vide cytopathologists with the oppor- 
tunity to accumulate validated experi- 
ence. We found that once the initial 
misgivings were overcome, the activity 
tended to create and strengthen coop- 
eration and communication between 
the clinician and pathologist. 

Residents today are better trained 
than previously; however, the only 
method of assuring that one’s pathol- 
ogist colleague is competent in cyto- 
pathologic diagnosis is to give him or 
her material to interpret, expect at 
first a very conservative attitude, and 
provide him or her with as much clin- 
ical information as possible. We em- 
phasize that when the clinical findings 
are at variance with the cytopatholo- 
gist’s interpretation, one must com- 
municate this and give the pathologist 
the opportunity to review the material. 
Full and frank communication be- 
tween attending physician and pathol- 
ogist is essential if one is to make the 
best use of FNAB. 
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è in 1983 we initiated a prospective 
nonrandomized study of tne value of pre- 
operative chemotherapy in previously un- 
treated patients with stages Ill and IV 
squamous cell carcinoma of the head and 
neck. In 1983 and 1984, 5D patients were 
entered in the study. Prior to therapy all 
patients were evaluated by a representa- 
tive from the Medical Oncclogy, Radiation 
Therapy, and Head and Neck Surgery Divi- 
sions, University of Utah School of Medi- 
cine, Salt Lake City. In addition to the 
standard preoperative evaluation, pre- 
treatment computed tomegraphic scans 
were performed on all patients. Follow-up 
computed tomographic scans were per- 
formed after the second cycle of chemo- 
therapy and at the compietion of treat- 
ment. Initial therapy in al patients con- 
sisted of induction chemotherapy with 
cisplatin (day 1, 100 mg/m?) and fluorou- 
racil (days 1 through 5, 1000 mg/m?). Sev- 


any pretreatment factors have 
been evaluated for their poten- 
tial as prognostic indicators in pa- 
tients presenting with newly diag- 
nosed squamous cell careinoma of the 
head and neck. Factors examined thus 
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eral factors were examined for their utility 
in predicting response to therapy and sur- 
vival. Factors evaluated included: (1) ex- 
tent and timing of chemotherapeutic re- 
sponse; (2) computed tomographic quan- 
titated primary tumor size; (3) size of 
computed tomographic quantitated re- 
gional (neck) metastases; (4) performance 
status; (5) cancer stage; (6) total lympho- 
cyte count; and (7) serum liver function 
tests. The factor found to be most useful 
in predicting improved survival was the 
extent of response to chemotherapy. The 
remaining factors, performance status, re- 
gional lymph node status, serum y-glu- 
tamyltransferase levels, and cancer stage, 
were also found to correlate with length of 
survival but were much less important than 
the response to chemotherapy. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1443-1446) 


far have included tumor stage, re- 
gional lymph node status, perfor- 
mance status, immune status as re- 
flected in sophisticated laboratory 
tests and simple serum tests, histolog- 
ical criteria, nuclear parameters, 
clonal assay, nutritional status, and 
response to initial therapy.'* Recent 
interest in the use of induction chemo- 
therapy in patients with untreated 
squamous cell carcinoma of the head 
and neck has led to an evaluation of the 
response to initial chemotherapy as a 
prognostic indicator.”* 
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Currently the most successful induc- 
tion chemotherapy regimen involves 
the combined use of cisplatin and flu- 
orouracil. Early studies at Wayne 
State University suggested that the 
response rates in patients receiving 
cisplatin and fluorouracil were higher 
than results reported for previous 
treatment regimens.’ The maturation 
of the studies at Wayne State and 
similar studies at other institutions 
has led to a reduction in the percentage 
of patients expected to achieve com- 
plete response as a result of therapy, 
and has underscored the value of re- 
sponse to chemotherapy as an indica- 
tor of improved survival.”!®! This 
study is a prospective evaluation of the 
various factors that might predict im- 
proved patient survival in those pa- 
tients with advanced (stages III and 
IV) squamous cell carcinoma of the 
head and neck treated with combina- 
tion induction chemotherapy. 


MATERIALS AND METHODS 


In 1983 and 1984, 50 patients were en- 
rolled in a prospective nonrandomized 
study of the value of induction chemother- 
apy for patients with stages III and IV 
squamous cell carcinoma of the head and 
neck. All patients were evaluated by repre- 
sentatives from the Medical Oncology, Ra- 
diation Oncology, and Head and Neck Sur- 
gery Divisions, University of Utah School of 
Medicine, Salt Lake City, before initiating 
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therapy. Pretreatment clinical staging in- 
cluded physical examination, complete 
blood cell counts, serum chemistry studies, 
panendoscopy, chest roentgenogram, renal 
function tests, and computed tomographic 
(CT) examination of the head and neck re- 
gion. 

Patients were ineligible for this study if 
they had a history of sarcoma, lymphoma, 
esthesioneuroblastoma, or paraganglio- 
mas. Other ineligibility criteria included: 
(1) presence of stage I or II squamous cell 
cancer (except hypopharynx); (2) patients 
with distant metastases; (3) second pri- 
mary malignancies of the head and neck; (4) 
any previous history of irradiation therapy 
to the head and neck, except for skin cancer, 
or a history of chemotherapy or prior de- 
finitive surgery to the primary site or nodes; 
(5) Karnofsky performance status less than 
50; and (6) white blood cell count less than 
4X 10°/L, platelet count less than 
100 X 10°/L, serum urea nitrogen greater 
than 10.5 mmol/L, or serum creatinine 
greater than 132 mol/L. Other excluding 
criteria included mental incompetence, res- 
idence greater than 300 miles from the 
medical center, or pregnancy. 

Computed tomographic scanning was 
used to quantitate tumor volume at the pri- 
mary site as well as in the neck. Primary 
tumor volumes were calculated by multi- 
plying the results of measurements of the 
AP (anteroposterior), transverse (side-to- 
side), and cranial caudad (top-to-bottom) 
dimensions of the tumors in millimeters. 
Nodal tumor was graded according to the 
presence or absence of extranodal exten- 
sion, location of lymph nodes believed to be 
involved with tumor, and total number of 
nodes involved. Extranodal tumor was di- 
agnosed when the soft-tissue planes around 
the involved lymph node were obliterated 
and the margins of the node became indis- 
tinct and not well delineated. Lymph node 
location was defined as: high deep cervical 
(above the hyoid bone); middle- deep cervi- 
cal (between the hyoid bone and cricoid 
cartilage); and low deep cervical (below the 
cricoid cartilage). The number of nodes in 
each location were recorded. A nodal grad- 
ing system was then used consisting of 0, 
with no malignant nodes, through grades 1, 
2, and 3 (Table 1). 

Initial therapy in all patients consisted of 
induction chemotherapy every 28 days with 
cisplatin (day 1, 100 mg/m?) and fluoro- 
uracil (days 1 through 5, 1000 mg/m? by 
continuous infusion) reported earlier.’ Pa- 
tients were evaluated before each cycle of 
chemotherapy by representatives from the 
Medical Oncology and Head and Neck Sur- 
gery Divisions. Patients with growing dis- 
ease following chemotherapy were removed 
from the study. Chemotherapy was admin- 
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istered to responding patients for a total of 
three cycles before evaluation for subse- 
quent therapy. 

Chemotherapeutic response was defined 
as follows: (1) complete response (CR), com- 
plete clinical and CT dissolution of cancer; 
(2) partial response (PR), greater than a 
50% reduction in the largest two diameters 
of the tumor as determined by CT scanning; 
and (3) nonresponse (NR), less than a PR. 

Attention was directed to the time of 
achievement of a chemotherapeutic re- 
sponse. This was defined as the time when 
each patient developed either a PR ora CR 
to chemotherapy. Patients were staged ac- 
cording to the American Joint Committee 
on Cancer, both clinically and by CT scan- 
ning. The Karnofsky scale of performance 
status was evaluated at the time of initial 
therapy and at each subsequent treatment 
and the results correlated with chemother- 
apeutic response and absolute survival. 

Statistical evaluations were possible in 
47 of 50 patients enrolled in this study. 
Fisher’s Exact Test, the Mantel-Haenszel 
x’, and rank sum tests were used. The three 
patients who failed to complete the initial 
phase of induction chemotherapy were not 
included in all statistical correlations. Two 
of these patients died as a complication of 
chemotherapy, while 1 patient died sud- 
denly at home after one course of cisplatin 
and fluorouracil. An autopsy was not possi- 
ble for this patient to determine the exact 
cause of death. 

RESULTS 

Eighty percent of the patients had 
stage IV cancer as determined by the 
American Joint Committee staging 
criteria of head and neck cancer." 
Thirty (60%) of 50 patients received 
irradiation alone following chemo- 
therapy, while 26% had surgery and 
irradiation. Ten percent of the pa- 
tients received no further therapy af- 
ter the chemotherapy. The mean fol- 
low-up time of this study is 38 months. 

Complete responses were seen in 
24% of patients receiving chemother- 
apy, while PRs were seen in 38% fora 
total response rate of 62%. The re- 
mainder of the patients (38% ) did not 
respond. Of those patients achieving a 
CR to chemotherapy, 90% are alive 
with a median survival of 36.8 months. 
Forty-seven percent of partial re- 
sponders are alive with an average 
survival of 22.1 months, while none of 
the patients who failed to respond to 
chemotherapy are alive (median sur- 
vival, 9.3 months). 

Fisher’s Exact Test was used to 
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Table 1.—Nodal Tumor Grading 


Grade Description 


No malignant cells 


1 One or two nodes, each 
< 2 em; nodes in only one 
neck location 


2 More than two nodes, or two 
locations involved, or 
one mode >4 cm, <6 cm 


3 All locations involved, or one 
node >6 cm, or any node 
with extranodal spread on 
computed tomography 












Table 2.—Correlation of Karnofsky 
Performance Status (KPS) and 
Survival 


Rank Sum Test 


Comparisons 
90 vs 80 
90 vs 50-70 
80 vs 50-70 


compare the statistical significance of 
response with survival. The mean sur- 
vival of the patients achieving a CR 
(36.8 months) was statistically supe- 
rior to that of both partial responders 
(22 months) and nonresponders (9.3 
months, patients) (P = .037 CR vs PR; 
P= .0001 CR vs NR). Additionally, 
when the survival of partial respond- 
ers was compared with that of nonre- 
sponders, a significant improvement in 
survival was noted for the partial re- 
sponding patients (P = .01). 

The rank sum test was used to com- 
pare the actual lengths of survival in 
each of these groups. Again, there was 
a highly statistically significant corre- 
lation between the response to therapy 
and length of survival (CR vs PR, 
P = .009; CR vs NR, P < .001; and PR 
vs NR, P = .002). 

Every patient who eventually 
achieved a CR follewing chemotherapy 
administration was noted to have 
achieved at least a PR to the first 
course of chemotherapy. No patient 
who failed to respond to the first 
course of chemotherapy became either 
a partial or complete responder. 

Of 10 patients who achieved CR with 
chemotherapy, 4 patients had stage III 
disease. Three of the 10 patients had 
neck disease staged N3 by the Ameri- 
can Joint Committee criteria. In the 
PR group, only 1 patient had stage III 
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disease. Three of 16 patients had N3 
neck disease. In the NR group, 3 pa- 
tients had stage III disease, while 3 of 
17 patients had N3 neck disease. 

There was ne correlation between 
the CT quantitated primary tumor 
volume and ehemotherapeutic re- 
sponse or patient survival. Complete 
responders had an average tumor vol- 
ume of 34.5 mm*vs 81.9 mm? for partial 
responders anc 48 mm? for nonre- 
sponders. When regiona: lymph node 
status was evaluated, 40 patients were 
found to have clinically significant 
neck disease that met CT criteria of 
being likely to be positive for tumor.” 
The 16 patients with evidence of ex- 
tranodal disease had a mean survival 
of only 12.8 months. The 24 patients 
with nodal disease displayed a median 
survival of 17.1 months. A comparison 
of the survival! based on the presence or 
absence of the extranodal spread did 
not reach statistical sign ficance by ei- 
ther the x? (P =.14) œ rank sum 
(P = .19) tests. There was a trend, 
however, toward poorer survival in 
patients with extranodal spread of tu- 
mor. 

When lymph node disease was 
graded as deserided in Teble 1, 80% of 
grade 0 and grade 1 patients are cur- 
rently alive vs only 50% ef grade 2 pa- 
tients and 25% of grad2 3 patients. 
Using the Mantel-Haenszel test, there 
was a highly statistically significant 
correlation between survival and low 
nodal grading (P = .011)- 

We next examined the role that 
Karnofsky Performance Status (KPS) 
played in predicting chemotherapeutic 
response or absolute survival. Patients 
who achieved a ‘CR to chemotherapy 
had an average KPS score of 89, while 
partial responders and nenresponders 
had scores of 84 and 71, respectively. 
When examined using the rank sum 
test, the difference in KPS between 
complete and partial responders was 
not significant (P = .14). The KPS of 
complete respomders anc partial re- 
sponders was, however, significantly 
higher than that of ncnresponders 
(P = .003 CR vs NR; P= .013 PR vs 
NR). 

Patients who had a KPS score of 90 
or greater had amean survival of 34.8 
months. Patients with Karnofsky 
scores of 80 to 90 had a mean survival 


of 19.7 months, while patients with 
Karnofsky scores from 50 to 70 had 
only a 10.3-month mean survival. 
There was a statistically significant 
correlation between the KPS and 
mean survival with patients of KPS 
scores of 90 vs other groups (Table 2). 

Of all the preoperative blood studies 
done, the only test that showed a sta- 
tistically significant correlation with 
improved survival was the y-glutamyl- 
transferase value. The patients who 
obtained a CR to chemotherapy had an 
average score of 35.1 (normal to 51), 
while PR patients had a score of 27.4. 
The patients with minimal or NR to 
chemotherapy had an average score of 
87.4. Surviving patients had a score of 
27.4, while deceased patients had a 
score of 76.7. The rank sum test showed 
the y-glutamyltransferase levels of 
the complete responders vs the nonre- 
sponders to be statistically significant 
(P = 0.16). When the levels of the y- 
glutamyltransferase in partial re- 
sponders were compared with nonre- 
sponders, the value was also signifi- 
cant (P = .004). 

Patients with stage III disease had a 
mean total lymphocyte count of 
2.912 X 10°/L. When patient survival 
was examined in reference to lympho- 
cyte count at the time of first treat- 
ment, it was noted that the mean sur- 
vival of patients with less than 
1.0 X 10°/L lymphocytes per cubic mil- 
limeter was 16.8 months vs 20.5 
months for patients with more than 
1.0 X 10°/L lymphocytes per cubic mil- 
limeter, but the results were not sta- 
tistically significant. 

The final prognostic indicator exam- 
ined was that of stage. Patients with 
stage III cancer had an average sur- 
vival of 20.8 months, while patients 
with stage IV cancer had an average 
survival of 14.5 months (P = .09). 


COMMENT 


We have examined the role of sev- 
eral pretreatment factors in predict- 
ing subsequent response to chemo- 
therapy and overall survival in a group 
of 50 patients who presented with 
stage III or IV squamous cell carci- 
noma of the head and neck and who 
received induction cisplatin and fluo- 
rouracil chemotherapy. The most strik- 
ing finding in this study was the value 
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that a CR to chemotherapy predicted 
for subsequent survival. On the other 
hand, we noted a rather dismal prog- 
nosis for patients who failed to achieve 
at least a PR to chemotherapy. Clearly, 
CR to chemotherapy is an important 
prediction of improved survival. Be- 
cause the overall series is small and 
the number of complete responders 
only 24% of the total, it is not possible 
to characterize more particularly the 
group of patients with CR. For in- 
stance, we do not know whether or not 
this group of patients would have re- 
sponded to irradiation alone. Of 10 
complete responders, 5 had surgery, 
while 5 received only irradiation. The 
only patient in this group who has died 
thus far received irradiation alone. Of 
the group of patients who achieved a 
PR to chemotherapy, only 5 of 16 had 
surgery. The 7 patients currently alive 
in that group include all 5 of these pa- 
tients who had surgery and irradia- 
tion. In the nonresponders group, only 
2 of 17 patients had surgery. Nine of 
these 17 patients were potentially op- 
erable, but refused to undergo sur- 
gery. 

Of the total number of patients who 
underwent surgery, 10 of 14 are cur- 
rently alive. An interesting observa- 
tion in the total group is that no 
patient is currently alive who had ini- 
tial cartilage or bone invasion and was 
treated by chemotherapy and irradia- 
tion alone. 

An important observation made in 
this series was the fact that patients 
who achieved CR to chemotherapy had 
at least had a PR after one course of 
therapy. Equally important, patients 
who developed PR to chemotherapy 
had objective change in tumor volume 
after one course of therapy. No patient 
in this series who failed to respond to 
the first course of chemotherapy de- 
veloped even a PR. 

The question of actually decreasing 
survival by adding induction chemo- 
therapy has been raised by other inves- 
tigators."* Our study would suggest 
that patients who failed to respond to 
the first course of chemotherapy 
should not in fact receive further 
courses of chemotherapy. It may well 
be this group of patients who in fact 
are potentially harmed by the addition 
of chemotherapy. We have modified 
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our current clinical studies to stop the 
administration of chemotherapy after 
the first cycle if the patient has not re- 
sponded. 

This study is much too small to 
comment on tumor site as a prognostic 
indicator. There was indeed a trend 
that showed that stage III patients had 
better survival than stage IV patients. 
Interestingly, this finding was not 
strongly statistically significant in 
this small series. Certainly, in general, 
patients with stage III disease in fact 
do better than patients with stage IV 
disease. 

The extent of neck disease in this 
series was a strong prognostic indica- 
tor. This has been documented in other 
series where patients with N3 neck 
disease in fact have dismal prog- 
noses." Extracapsular spread of can- 
cer in lymph nodes was found again to 
be a poor prognostic indicator. Addi- 
tionally, a large lymph node volume 
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also correlated with poor prognosis. 
Conversely, primary tumor size did not 
have a relationship to ultimate sur- 
vival. The concept of quantitating tu- 
mor volume in these patients was 
looked at from the perspective of prog- 
nosticating chemotherapeutic re- 
sponse as well as prognosticating sur- 
vival. In this series, primary tumor 
size alone did not correlate with either 
parameter. 

Performance status was found to be 
a significant indicator of survival. Pa- 
tients with high Karnofsky scores (90 
or higher) had a clearly significant 
survival advantage over patients with 
scores under 70. There was also a pos- 
itive correlation of performance status 
with chemotherapeutic response. This 
performance status remains an impor- 
tant parameter to evaluate as a possi- 
ble predictor of ultimate treatment 
outcome. In this series, patients with 
Karnofsky scores under 60 did poorly. 
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course of chemotherapy both had 
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study suggests that those scores 
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predicted improved survival was an 
elevation of y-glutamyltransferase. 
The exact significance of this correla- 
tion is not known. 

Response to induction chemother- 
apy was found to be a highly statisti- 
cally significant predictor of survival 
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Free Flap Design in Head and Neck 


Reconstruction to Achieve an 


External Segment for Monitoring 


Mark L. Urken, MD; Hubert Weinberg, MD; Carlin Vickery, MD; 


Daniel Buchbinder, DMD; Hugh F. Biller, MD 


èe Postoperative monitoring of the per- 
fusion of a free flap used in head and neck 
reconstruction is vitally important in 
achieving a favorable outcome. There are 
a wide range of methods that have been 
advocated to assist in this surveillance. 
However, at this time, there is no one 
technique that is universally efficacious in 
detecting early arterial and venous occlu- 
sion. In our experience, the most reliable 
means of monitoring has been the clinical 
assessment of flap color, capillary refill, 
tissue turgor, and bleeding. To assess 
these parameters, a porton of the flap 
must be accessible for observation. When 
the defect is buried, as is often the case in 
head and neck reconstruction, flap design 
is critical to achieve a reliable external 
segment for monitoring. Tne methods for 
exteriorizing a well-vasculeérized portion of 
tissue in the most commenly used flaps 
are described. 
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he transfer of microvascular free 

flaps to the head and neck is a 
versatile method for reconstructing 
oncologic and traumatic defects. The 
past decade of research has led to a 
plethora of new flaps with different 
soft- and hard-tissue components that 
allow the reconstructive surgeon to 
more closely match the qualities of the 
missing tissue. In addition to achiev- 
ing reconstructions with improved 
form and function, these newer free 
flaps have longer and larger-diameter 
vessels that have reduced the incidence 
of anastomotic failures. Attention to 
details of proper pedicle geometry and 
recipient vessel selection have further 
improved the success rates in free- 
tissue transfers. 

Despite these advances, there re- 
mains a low incidence of flap failures in 
all large series. The goal of postopera- 
tive surveillance is the early detection 
of the first signs of vascular compro- 
mise. Prolonged periods of tissue is- 
chemia lead to the irreversible state of 
no reflow. The earliest possible inter- 
vention to revise the circulation offers 
the best chance for flap salvage. 

The literature on postoperative free 
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flap monitoring is voluminous. The va- 
riety of techniques that have been de- 
scribed clearly illustrate that there is 
no one solution that is universally ef- 
ficacious. The qualities of the ideal 
monitoring technique are that it be 
objective, continuous, noninvasive, 
safe, easily managed and interpreted 
by the nursing staff, inexpensive, anda 
clear indicator of changes in the arte- 
rial and the venous circulation. Our 
experience in free flap monitoring with 
a variety of techniques, both clinically 
and experimentally, has demonstrated 
the fact that there is no one technique 
that has all of these characteristics. 

In our experience, the clinical as- 
sessment of tissue color, turgor, capil- 
lary refill, and bleeding has been the 
most reliable method of fap monitor- 
ing. The limitation of this technique is 
human error in recognizing changes in 
these parameters. However, through 
training and experience, nurses and 
residents have become adept at recog- 
nizing subtle alterations. 

One of the goals and challenges of 
designing a buried free flap for head 
and neck reconstruction is the exteri- 
orization of a well-vascularized por- 
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tion of the flap for monitoring. When a 
part of the reconstruction includes re- 
surfacing of a cutaneous defect, then 
there is exposed tissue for observation. 
However, when the defect is strictly 
mucosal, then the flap is completely 
buried in the oral cavity, pharynx, or 
cervical esophagus. Exteriorization of 
a portion of the flap requires careful 
planning in the design and insetting 
stages of the reconstruction. Although 
one solution is to create a temporary 
orostoma, pharyngostome, or esopha- 
gostome, this delays the patient’s re- 
sumption of an oral diet. The three 
categories of tissue that we exteriorize 
for the purpose of monitoring are in- 
testine, omentum, and skin. 

We describe the design and methods 
of insetting of the most commonly used 
free flaps in head and neck reconstruc- 
tion. 


MATERIALS AND METHODS 
Intestine: Jejunum 


Free jejunal grafts have been used widely 
for resurfacing mucosal defects.** They can 
be designed for circumferential or noncir- 
cumferential defects and have the distinct 
advantage of providing a lubricated, pli- 
able, well-vascularized, abundant mucosal 
surface. The major disadvantage of free je- 
junal flaps is that a laparotomy is required 
for harvesting. 

A variety of methods for monitoring of 
buried jejunal segments have been es- 
poused. Hester et al’ described the place- 
ment of a Silastic window in the skin to ob- 
serve the jejunal serosa. The shortcomings 
of this technique are that it is not possible 
to routinely assess bleeding and peristalsis. 
In addition, visualization may be impaired 
by the presence of blood between the win- 
dow and the serosa. Intraluminal observa- 
tion of the mucosal surface via the mouth or 
a fiberoptic pharyngoscope has also been 
proposed.* This technique is limited by ac- 
cessibility, difficulty of interpretation, and 
its intermittent nature. Katsaros et al’ re- 
ported their method of monitoring free je- 
junal transfers that entails the exterioriza- 
tion of a small segment of jejunum supplied 
by the same nutrient vessels as the larger 
segment of jejunum used in the reconstruc- 
tion of the pharynx and esophagus. This 
small monitoring segment is isolated on its 
connecting mesentery and brought out 
through the skin.’ We routinely staple both 
ends of this segment and then open the an- 
timesenteric border to expose the mucosal 
surface. The serosa is sutured to the skin 
margin to decrease the risk of contaminat- 
ing the neck. This monitoring segment is 
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Fig 1.—Jejunal free flap for reconstruction of 
the pharyngoesophagus. Monitoring segment 
(white arrow) isolated on its connecting nutri- 
ent mesentery to the main vascular pedicle that 
supplies the portion of the flap used in the re- 
construction (dark arrow). 





Fig 3.— Gastro-omental free flap to be used in 
resurfacing a large posterior pharyngeal wall 
defect following ablative procedure. Segment 
of mucosa (solid arrows) and omentum (arrow- 
heads) are shown prior to transfer. 


then assessed for color, bleeding, and peri- 
stalsis. The free flow of bright red blood 
following mucosal abrasion or needle stick 
is definitive evidence of the flap’s vascular- 
ity. 

On the fifth postoperative day, the seg- 
ment of jejunum is removed and the me- 
sentery ligated. This method is demon- 
strated in Figs 1 and 2. 


Omentum Gastro-omental Flap 


The gastro-omental flap, based on either 
the right or left gastroepiploic pedicle, is a 
composite flap of non-acid-secreting mu- 
cosa from the greater curvature of the 
stomach and a segment of omentum. It is a 
valuable flap for use in resurfacing mucosal 
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Fig 2.— Monitoring segment following exterior- 
ization through a separate incision. 





Fig 4.—Portion of the omentum is exteriorized 
through a suture line in the neck (arrows). 


defects of the upper aerodigestive tract.’ 
A variable amount of greater omentum 
can be harvested, with the gastric mucosa, 
ranging from a small cuff surrounding the 
vascular pedicle to the entire omentum. The 
omentum can be used to provide vascular- 
ized tissue coverage of the carotid artery 
and soft-tissue augmentation of the neck. 
There has been speculation that the lym- 
phatic channels in the omentum may play a 
role in replacing lymphatics in the neck. 
The excellent vascularity of the omentum 
also allows it to be used as an external 
monitoring segment when brought out to a 
suture line in the neck (Figs 3 and 4). The 
omentum undergoes atrophy during the 
postoperative period and the exteriorized 
patch usually does not need to be revised. 
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Fig 5.—lliac crest osseocuteneous free flap 
used for reconstruction of the right hemiman- 
dible. The skin paddle was placed intraorally 
and an intervening segment was deepithelial- 
ized to create an external monitor on the chin 
(arrow). 





Fig 7.—Vascularity is demonstrated by flow of 
blood following needle stick with a 25-gauge 
needle. 


Skin 


Iliac Crest.—Thealiac crest is an excellent 
source of vascularized bone for use in re- 
construction of the maxillofacial skeleton. 
It is particularly well suited for mandibular 
reconstruction due to its length, width, and 
natura! contour. Of the potential nutrient 
vessels supplying the iliac crest, the deep 
circumflex iliac artery is the most suitable 
for microvascular anastomosis.’ 

The iliae crest can be transferred alone, 
as a vascularized bone flap, er in combina- 
tion with the skin and the internal oblique 
muscle.” The skin paddle is supplied by 
musculocutaneous perforators arising from 
the deep circumflex iliae artery, which exit 
through the extermal oblique to supply the 
skin overlying the erest.’ This flap is limited 
for use in oromandibular reconstruction 
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Fig 6.—Internal oblique-iliac crest osseomyocutaneous free flap for reconstruction of the left 
hemimandible. The skin paddle (arrowhead) is exteriorized through a suture line in the neck. In- 
ternal oblique muscle is used for intraoral soft-tissue reconstruction (curved arrow). 





Fig 8.—Rectus abdominis myocutaneous free flap for a total glossectomy defect. 


due to the tenuous blood supply, limited 
mobility, and excessive bulk of the skin 
paddle. In thin individuals, the skin can be 
used in the oral cavity and the intraoral 
skin can be directly monitored. However, 
due to secretions, and maxillomandibular 
fixation, an external monitor is desirable. 
This can be accomplished by exteriorizing a 
portion of the skin paddle with deepithe- 
lialization of the buried, intervening seg- 
ment (Fig 5). The blood supply to the skin 
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is tenuous and does not tolerate any signif- 
icant change in its normal anatomic rela- 
tionship to the iliac bone. Hence, the exte- 
riorized skin paddle may not be a reliable 
monitor. 

In 1988, Urken et al'® introduced the 
internal oblique-iliac crest osseomyocuta- 
neous flap for oromandibular reconstruc- 
tion. The design of this flap lends itself to 
use of the skin as an external monitor, since 
intraoral defects are effectively closed with 
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Fig 9.—Intervening segment of skin was de- 
epithelialized to create an external cutaneous 
monitor. 


a skin graft over the internal oblique mus- 
cle. When there is no cutaneous defect, the 
skin paddle is routinely placed in one of the 
neck incisions to serve as a monitor of the 
flap circulation and to relieve tension on the 
neck closure (Figs 6 and 7). 

Rectus Abdominus and Latissimus Dorsi 
Free Flaps.—The rectus abdominus and la- 
tissimus dorsi free flaps are myocutaneous 
flaps that provide large segments of skin 
and long, large-diameter vascular pedicles. 

Both of these flaps can be designed with 
a monitor by deepithelializing an interven- 
ing segment between the internal and ex- 
ternal skin paddles (Figs 8 and 9). These 
flaps can also be designed with two skin 
paddles separated only by intervening mus- 
cle. Both paddles will be well vascularized 
provided they contain a sufficient number of 
musculocutaneous perforators. 

Subcapsular System of Flaps.—The sub- 
scapular artery and vein serve as the nutri- 
ent blood supply to a number of different 
composite flaps, which can include bone 
from the lateral scapular border or rib at- 
tached to the latissimus dorsi muscle. The 
serratus anterior muscle can also be trans- 
ferred on this pedicle. The scapular and 
parascapular fasciocutaneous flaps are sup- 
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ing combined scapular / parascapular osteocu- 
taneous flap. The scapular cutaneous paddle 
(black arrows) is used to resurface the oral 
mucosal defect. The parascapular skin paddle 
is deepithelialized (arrowheads) and the tip 
brought out in the neck suture line (white 
arrows). 


Fig 12.—Patient with osteoradionecrosis of 
the right hemimandible. Following sequestrec- 
tomy that entailed a rim mandibulectomy, a ra- 
dial forearm flap was used to resurface the al- 
veolar rim and floor of mouth. Open-mouth view 
showing forearm skin in the floor of mouth. 


plied by the circumflex scapular branch of 
the subscapular artery. They are thinner 
than the myocutaneous flaps that are har- 
vested with the above-mentioned muscles. 

Almost any combination of these flaps 
can be used in head and neck reconstruc- 
tion, but the most frequent is the lateral 
scapular border in combination with the 
fasciocutaneous flaps. Our design of these 
flaps to obtain an external monitor is usu- 
ally achieved by harvesting both a scapular 
and a parascapular skin paddle. These flaps 
are oriented at 90 degrees to each other and, 
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Fig 11.—Parascapular skin used as an exter- 
nal monitor (arrow). 





Fig 13.—A segment of forearm skin was exte- 
riorized in the lower side of the neck by deep- 
ithelializing the intervening tissue. 


therefore, one is used intraorally and the 
other deepithelialized and exteriorized as a 
monitor (Figs 10 and 11). 

In theory, the fasciocutaneous flaps can 
be thinned to the level of the fascia to pre- 
serve the blood supply to a distal component 
of skin. However, the preservation of the 
intervening subcutaneous tissue ensures a 
richer blood supply, as well as additional 
bulk, if needed. 

Radial Forearm Flap.—The radial forearm 
flap is another fasciocutaneous flap that 
derives its blood supply through the deep 
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fascia of the forearm. It is a versatile source 
of composite flaps containing vascularized 
bone, tendon, and nerves. Its primary ap- 
plication in the head and neck has been as 
a source of thin, well-vascularized skin for 
mucosal defects of the oral cavity, pharynx, 
and cervical esophagus." 

The radial forearm flap can be designed 
with an external component for monitoring 
by deepithelialization or removal of the in- 
tervening subcutaneous tissue down to the 
level of the fascia. We have elected to pre- 
serve the subcutaneous tissue as the carrier 
for the externa! monitor to ensure a reli- 
able, well-vascularized cutaneous paddle, 
and to previde bulk for contouring in the 
neck (Figs 12 and 13). 


COMMENT 


The goal in free-tissue transfers is to 
maintain the circulation through the 
vascular pedicle until neovasculariza- 
tion from the recipient bed is sufficient 
to maintain the viability of the flap. 
Although this has been shown experi- 
mentally to be on the order of approx- 
imately 8 days, it varies depending on 
the condition of the recipient bed and 
on the type of tissue transferred.” A 
cutaneous flap, such as the deltopec- 
toral flap, usually can be safely sepa- 
rated from its axial blood supply at 2 
weeks." However, the time for ne- 
ovascularization in different types of 
flaps must be defined. 

Although it has been demonstrated 
experimentally that neovasculariza- 
tion is enhanced by a state of relative 
ischemia, total ischemia in the early 
stages following flap transfer will in- 
variably result in flap neerosis.'* Ker- 
rigan and Daniel’ defined critical is- 
chemia time as the maximum period 
that a segment of tissue can be totally 
deprived of its nutrient blood supply 
but remain potentially viable if that 
circulation is reestablished. The end 
point of critical ischemia is the no- 
reflow phenomenon, which is the state 
of tissue injury where reperfusion can- 
not be successfully reestablished.'® 
Primary critical ischemia time refers 
to the maximum time that tissue re- 
mains viable following a single is- 
chemic episode (Fig 14). Secondary 
critical ischemia time refers to the 
maximum time that tissue remains vi- 
able without blood flow following re- 
vascularization after an initial is- 
chemie episode.’ Secondary critical 
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ischemia is the crucial parameter that 
the surgeon faces when the circulation 
to a free flap becomes compromised. 
Secondary critical ischemia time rep- 
resents the window period for success- 
ful free-flap salvage. 

Kerrigan et al” investigated the dif- 
ference between primary and second- 
ary critical ischemia times for cutane- 
ous flaps in an animal model. They de- 
scribed a significant decrease in skin 
tolerance to a second episode of is- 
chemia. Interestingly, the same was 
not true for the skin component of a 
myocutaneous flap where tissue toler- 
ance to a second interruption in blood 
flow appeared to be roughly the same 
as the first. The protocol used in both 
these studies was a 2-hour primary is- 
chemia time followed by 12 hours of 
reperfusion before the onset of second- 
ary ischemia. The variables that re- 
main to be studied are changes in the 
primary ischemic period and in the 
duration of revascularization. We sur- 
mise that a greater tissue injury re- 
sulting from a more prolonged pri- 
mary ischemic period and a decreased 
period of revascularization resulting 
in less tissue recovery would lead to a 
diminished tolerance to a secondary 
period of ischemia. In addition, other 
types of tissue, such as bone and bowel, 
should be investigated in a similar 
manner to determine differences be- 
tween primary and secondary critical 
ischemia. 

Postoperative surveillance of tissue 
perfusion is as vital to successful free- 
tissue transfers as the intraoperative 
steps of flap harvesting, insetting, and 
revascularization. Early detection of 
tissue ischemia allows the surgeon to 
use the maximum time available to 
initiate salvage strategies before the 
onset of the no-reflow phenomenon. 
Not only does early detection allow 
utilization of the entire secondary crit- 
ical ischemia time, but it also increases 
the chance of successful salvage of the 
entire flap by interrupting the progres- 
sive intravascular and interstitial 
changes in their earliest stages. 

The ideal monitoring technique 
should be capable of reliable and im- 
mediate detection of arterial, venous, 
or combined thrombosis. It should al- 
low differentiation between a state of 
diminished perfusion, as may exist 
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Fig 14.— Events in free-tissue transfer leading 
to primary and secondary ischemia (modified 
from Kerrigan et al'’). 


with vessel spasm, and a state of com- 
plete interruption of flow. To immedi- 
ately detect an altered state of blood 
flow it is essential to have a continuous 
monitor of tissue perfusion. It should 
be objective, reproducible, and inter- 
pretable by nursing personnel. Finally, 
it should not be injurious to either the 
free flap or the patient. There is no one 
monitoring technique that has all the 
qualities outlined above. The more 
common techniques used experimen- 
tally and clinically are listed in the 
Table. Each of these has its advocates, 
with both clinical and experimental 
evidence to support their claims, but 
none is universally accepted. A de- 
tailed description of all of these meth- 
ods is beyond the scope of this article. 

The monitoring techniques may be 
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Monitoring Techniques 
Vascular pedicle patency 
Arteriography 
Surface pulse Doppler 
Electromagnetic flowmetry 
Buried pulse Doppler 
Thermacouple probe 


Adequacy of tissue perfusion 
Surface temperature X 


Florescein 

Quantitative fluorimetry 

Laser Doppler x 
Photoplethysmography X 
Pulse oximetry X 
Radioisotope washout 


Metabolic products of tissue viability 
Radioisotope scanning 


pH monitoring 
Transcutaneous oxygen tension 


Classification of Monitoring Techniques * 


Continuous 


>< | >< | >< | ><]: 





Buried 
Probe 


Surface 
Probe 





Intermittent 






X 













x< 
x| >x< | X< |X| Xx 










* Exes indicate category of classification scheme for each technique. 


categorized according to the parame- 
ter that each one measures, such as 
axial vessel patency, tissue perfusion, 
or metabolic indices of tissue 
viability.” They may also be classified 
according to whether the information 
they provide is continuous or intermit- 
tent or whether the monitoring probes 
are placed on the tissue surface or 
buried (Table). Intermittent tech- 
niques such as arteriography, intrave- 
nous fluorescein assessed by ultravio- 
let light or quantitative fluorometry, 
radioisotope scanning with techne- 
tium Te 99m to assess bone viability, 
and radioisotope washout studies us- 
ing xenon, sodium, or technetium Tc 
99m do not provide continuous infor- 
mation that allows early detection of 
tissue ischemia. Buried probes usually 
require secondary procedures for re- 
moval. Those that are placed next to 
the nutrient vessels, such as electro- 
magnetic flowmeters, ultrasound pulse 
Dopplers, and thermacouple probes, 
produce anxiety for the microvascular 
surgeon in placing them on or close to 
the vessel surface. Nonoperative ex- 
traction of the probes is fraught with 
potential complications. They also 
have the shortcoming that any alter- 
ation in monitored values may be due 
to either a change in tissue perfusion 
or a displacement of the probe. 

We have used the surface pulse Dop- 
pler on several occasions and found it 
limited due to the interference of other 
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vessels in the neck, as well as the 
transmission of sound along an oc- 
cluded vessel. Surface temperature re- 
cording has been inconsistent in the 
head and neck due to a wandering 
baseline that results from changes in 
ambient temperature caused by such 
factors as trach mist or heat from an 
overhead light. In an experimental an- 
imal model, we found changes in sur- 
face temperature following complete 
venous occlusion to be delayed and of- 
ten indistinguishable from changes in 
baseline recordings from control 
probes. 

The laser Doppler measures changes 
in reflected laser light due to the mo- 
tion of red blood cells in the dermal 
capillary bed.” Recent advances in 
technology have improved the sensi- 
tivity of this method. In our own expe- 
rience, the problem of inconsistent 
baseline measurements in a well-per- 
fused flap, as well as the inability to 
detect early venous occlusions has lim- 
ited its utility. 

Photoplethysmography also moni- 
tors reflected light from the underly- 
ing tissue that varies due to intravas- 
cular flow. Changes in the shape of the 
waveform have permitted experienced 
investigators to differentiate between 
vessel spasm and occlusion in both the 
arterial and venous circulation.” How- 
ever, the requisite experience in using 
this technique, especially in recogniz- 
ing subtle changes in waveform con- 
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figurations, limits its utility in the 
clinical setting. 

Pulse oximetry is an evolving tech- 
nology that seemingly should have ap- 
plications in the area of monitoring 
tissue viability.” The limitations to 
date have been related to the design of 
the probes. Transcutaneous oxygen 
measurements are made via a probe 
placed directly on the flap surface. A 
heating element on the sensor’s sur- 
face causes vasodilatation in the un- 
derlying dermal capillary plexus.” Al- 
though it has been used effectively in 
both the laboratory and the clinical 
setting, it has limitations related to 
variable readings with edema and de- 
tection of retained anesthetic gases in 
the early postoperative period.” 

Clinical assessment of an exposed 
portion of a free flap has become our 
most reliable method of postoperative 
surveillance. As noted throughout this 
article, this technique begins with flap 
design. Following flap harvesting, but 
prior to transection of the pedicle, it is 
essential to assess the viability of all 
components of the flap and especially 
that portion to be exteriorized. This 
assessment must be performed again 
following completion of the insetting 
procedure and before leaving the op- 
erating room. In our experience there 
have been cases of partial loss of a 
marginal zone of a skin paddle moni- 
tor. However, as long as the flow to a 
portion of the exteriorized segment 
remains adequate, one can assume 
that the buried portion of the flap is 
well perfused. 

Our postoperative protocol for flap 
monitoring includes half-hourly as- 
sessment and recording on a flow sheet 
of tissue color, turgor, and capillary 
refill. On an hourly basis, the quality of 
blood flow after needle stick or dermal 
or mucosal abrasion is also recorded. 
Brisk flow of bright red blood provides 
assurance of vascular patency. Either 
a decrease in flow or a change to a 
darker color signals a change in flap 
perfusion. There have been no in- 
stances of hematoma or infection re- 
sulting from repeated needle sticks. 
Response to mechanical stimulation, 
such as peristalsis in a well-perfused 
segment of jejunum, or twitching in a 
free-muscle flap are also signs of an 
adequate blood supply. 
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The efficacy of clinical monitoring 
depends on the training and diligence 
of the nurses and physicians perform- 
ing the assessments. Over time we 
have noted an increase in the detection 
of more subtle changes in these clinical 
parameters that have permitted ear- 
lier and more successful salvage pro- 
cedures. Personal attention by the mi- 
crovascular surgeon in overseeing the 
monitoring efforts remains the crucial 
element in ensuring comprehensive 
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flap surveillance. 

The rewards of successful free-flap 
surgery in the head and neck are great. 
The frustration and morbidity from 
flap failure can be devastating. Post- 
operative monitoring of tissue perfu- 
sion is a vital aspect of microvascular 
reconstructive surgery. The use of bur- 
ied flaps in the head and neck makes 
monitoring particularly difficult. We 
strive, in every free-flap transfer to the 
head and neck, to exteriorize a portion 
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Facial Contouring With Outer-Table 


Calvarial Bone 


A 4-Year Experience 


Nelson B. Powell, MD, Robert W. Riley, MD 


è The long-term fate of outer table cal- 
varial bone has not been previously well 
established in terms of graft resorption 
and resultant contour in the face. A 4-year 
experience is presented with an emphasis 
on these areas. Eight hundred fifty grafts 
were placed in the face on 170 patients 
during this study period. A subgroup con- 
sisting of the nasal region was selected for 
a detailed analysis, since this complex 
could be readily evaluated, and the results 
have paralleled the remaining group. Al- 
though partial resorption is seen at most 
sites, ranging from insignificant to 30%, 
excellent contour has been achieved 
throughout the face and maintained in all 
but a few cases. The areas of maximum 
resorption and contour change were seen 
at the nasal dorsum and lateral posterior 
mandible. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1454-1458) 


Sire the original article by Smith 
and Abramson! on outer-table 
calvarial bone grafts in 1974, multiple 
other investigators have confirmed the 
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anatomic and scientific basis for their 
use.*’ Further studies have reported 
on the clinical use in facial aesthetics 
and reconstruction.*’ This outer-table 
autogenous source has been found to be 
easily harvested with a minimum of 
donor site morbidity. In addition, re- 
sorption of this membranous bony 
graft has been far less than endochon- 
dral bone grafts. 

For 48 months, we have harvested 
outer-table calvarial bone grafts on 
170 patients. The first 62 patients were 
described in July 1987, at which time 
367 grafts had been implanted for a 2- 
year period.’ Favorable results, both at 
the donor and graft sites, were docu- 
mented in that article. These original 
grafts were placed at the forehead, or- 
bits, malar complex, nose, maxilla, and 
mandible. In this article we present 
our combined experience for 4 years to 
include an additional 108 patients. All 
patients in this study have had contin- 
ued systematic clinical observation at 
the graft and donor regions. The con- 
tours have generally remained satis- 
factory with few complications expe- 
rienced. Since the overall data from 
our additional group of patients are 
similar to that reported previously, we 
present only a general overview of our 
findings, with a focus on those areas 
that were noted to be of concern. This 
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includes evidence from the combined 
study that some partial resorption oc- 
curs at most graft sites, and also the 
possibility that resorption may, in a 
few cases, occur under the graft itself. 


MATERIAL AND METHODS 


The overall study included 170 patients 
(79 male, 91 female), with a mean age of 35 
years (range, 8 to 71 years). Five hundred 
ten outer-table calvarial grafts were har- 
vested and, after further sectioning, 850 
separate pieces were implanted into various 
sites in the face (79 male, 91 female), with 
510 outer-table grafts harvesting at an av- 
erage of 3 grafts per patient; 850 separate 
pieces after further sectioning, with an av- 
erage of 5 grafts per patient. Serial clinical 
examinations were performed on all pa- 
tients in this study to assess volume loss, 
movement, undesirable contours, and com- 
plications. Photographs were the primary 
modality used to assess facial contour. The 
usual follow-up for our systematic evalua- 
tions were 1 week, 6 weeks, 3 months, 6 
months, and yearly from the date of sur- 
gery. Photographs were taken on each of 
these visits except the first week postoper- 
atively. Roentgenographic examinations 
were done at 1 week, 6 months, and yearly. 
They were used to assess actual graft thick- 
ness and bony contour when applicable, ie, 
in areas where the graft could be easily 
identified radiographically. In a few severe 
deformities, facial moulages and three-di- 
mensional computed tomographic scans 
were used. The data from these specialized 
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Nasal Subgroup Graft Positions * 






Location Positions 
Nasofrontal angle 2 
Dorsum 7t 
Tip 3 
Columella 10 
Ala 5 
Septum 2 
Pyriform rims 





Tota! 


*A total of 41 grafts were placed in 38 positions. 
tMore than one graft used at the same location. 






studieswere essentially consistent with our 
more conservative clinical evaluation 
methods, hence, did not justify usage as a 
routine measure ef analysis. Actual mea- 
surements of length, width, and thickness 
were done on 22 patients who were reoper- 
ated on in the region of previous grafting. 
Three of these were at the nasal dorsum and 
1 is presented in detail. Any patient who did 
not have regular follow-up was not included 
or counted and this group was less than 
15% of our total study. The study period 
extended over a 48-month span. General- 
ized findings are described fer all regions of 
the face, except the nasal complex, which 
was chosen for a more in-depth focus, since 
this region reveals clinically minor changes 
of contour far better than most other areas 
in the face.? A subgroup of I7 patients who 
underwent nasal er paranasal grafting was 
extracted from the 170-patient total. Of 17 
patients, 10 were men and 7 were women, 
with a mean age of 34 years (range, 17 to 61 
years); 41 grafts were placed in 38 separate 
nasal sites over a 6- to 4&-month period 
(mean, 17.7 months). The sites were divided 
into seven nasal regions; nasofrontal angle, 
dorsum, tip, ala, septum, and pyriform rims 
(Table). 


Clinical Applications 


One hundred fifty-three patients, exclud- 
ing the 17 patients in the nasal subgroup, 
underwent grafting at single or multiple 
sites in the face. These sites included the 
orbital, malar complex, maxillary, and 
mandibular regions. Many of these cases 
underwent grafting several times during 
the course of serial reconstructions, thus 
allowing the oppertunity te further evalu- 
ate previous areas of grafting. The general- 
ized finding from this group of patients is 
described in the “Results” section. The re- 
sults from the nasal subgroup are presented 
in detail. 


Nasal Subgroup 
Most patients in this group received a 
mean of 2.4 grafts, with a range from one to 
four separate grafts to one er a combination 
of the seven sites listed. 
Nasofrontal Angle.—Two patients under- 
went grafting at the nasof-ontal angle. To 





Fig 1.—Left, A 30-year-old woman with a traumatic nasal deformity. Right, A 46-month follow-up 


after cranial bone was implanted at the dorsum. 





Fig 2.—Left, A 19-year-old woman with a severe midface deficiency. Right, Postoperative view 
34 months after cranial bone was grafted to the nasal dorsum, orbital rims, malar prominences, 
and pyriform rims bilaterally. She also underwent simultaneous LeForte | advancement, and 21 
months postoperatively the nasal dorsum was reaugmented and additional cranial bone was 
placed in the tip and columella. 


date, the original contour at the nasofron- 
tal region has been well maintained. 
Dorsum.—Seven patients were treated. A 
30-year-old woman received a dorsal graft 
for a traumatic nasal ethmoid fracture with 
excellent contour at long-term follow-up 
(Fig 1). A 19-year-old woman, described in 
our original article, had a dorsal graft 
placed during a major facial reconstruction 
and, due to the desire of the patient to have 
additional contour, the graft was removed. 
It was found at 1 year to be close to the 
original size. A larger graft was placed in 
the dorsum and the original graft was 
removed, sectioned, and placed into the tip 
and columella. On follow-up contour has 
been natural and stable (Fig 2). Two pa- 
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tients with a cleft nose required only small 
grafts to the dorsum. One case of a trau- 
matic middle nasal vault collapse under- 
went grafting. The tissues of these patients 
were somewhat fibrous and thick during 
graft placement and all three have shown 
some minor loss of contour. The five pa- 
tients described above who had received 
grafts had a single layer of bone or a small 
two-layer piece placed. An interesting find- 
ing, not experienced elsewhere in the face, 
was noted in the next two cases. Two layers 
of bone approximately 6 to 7 mm in thick- 
ness were placed in the nasal dorsum in 
each case. The usual standard method of 
grafting bone to the nose, as described by 
Tessier,’ was strictly adhered to. The first 
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graft was placed in a 50-year-old woman 
who had previously undergone two rhino- 
plasties and presented with a shortened 
nose, thick skin, and a saddle deformity. 
The original contour after grafting was 
reasonable, but follow-up at 48 months 
demonstrated a moderate and unacceptable 
loss in soft-tissue contour at the dorsum. 
The second patient, a 19-year-old man, pre- 
sented with a 3-year-old telescoping naso- 
ethmoidal injury. The deformity had been 
repaired twice elsewhere, but he had lost 
most of the graft material due to infection 
and resorption. A short, scarred nasal dor- 
sum was encountered at 1 year following 
the last reconstruction. This defect was 
grafted with layered strips of cranial bone 
extending from the nasofrontal angle to the 
tip, and a columellar batten of bone was 
additionally placed (Fig 3). Initially, there 
was marked improvement. At 1 year, the 





saddle deformity had partially returned. 
The columellar batten was intact and un- 
changed. Roentgenograms in both cases 
showed that in each patient the cranial 
bone was still present as originally placed 
and minor partial resorption had occurred. 
However, there was a significant loss below 
the grafts. It appears that in these two 
cases the supporting nasal bones, ethmoid, 
and cartilage partially melted away below 
the bone grafts. The last case was reex- 
plored with the finding that the cranial 
bone was in fact intact, with only moder- 
ate remodeling. The cranial bone grafts 
were left in place and the dorsum was 
regrafted. 

Tip.-Three tip grafts were placed and 
have clinically not lost contour or moved. 
This firm graft material was not placed in 
any patient who demonstrated a tendency 
for thin skin. 
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Fig 3.—Top left, Preoperative view of a 19- 
year-old man with traumatic nasal deformity 
repaired twice over a 3-year period. Top cen- 
ter, Bone graft. Top right, Postoperative view at 
2 months after cranial bone graft to dorsum and 
columella. Bottom left, One year postopera- 
tively. Note partial relapse at the dorsum. Bot- 
tom right, Radiograph at the nose at 1 year; 
note graft is intact and comparable with size 
originally placed. The loss of support appears 
to be below the graft site. 


Ala.—Small pieces of bone fashioned in 
the form of a mini ala were placed in five 
patients who were undergoing unilateral 
revision of cleft noses. Each of these pa- 
tients was simultaneously undergoing a 
cranial bone graft to their respective max- 
illary alveolar clefts, and the ala grafts 
were incidentally placed since bone was 
available. In each case, no remarkable loss 
or abnormal contour has subsequently been 
seen. A 37-year-old man in this group was 
treated for a unilateral cleft lipand palate. 
Bone was additionally placed at the pyri- 
form rims and columella during a lip re- 
construction and chin advancement (Fig 4). 

Columella.—Struts and battens were used 
in nine cases. One graft was reimplanted for 
additional support after 14 months, for a 
total of 10 grafts. Four of these patients 
were being treated for cleft nose revisions; 
the remaining for additional tip support. As 
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Fig 4.—Top left, A 37-year-old man with a cleft nose, lip, and palate who has been undergoing 
staged reconstruction of these deformities. During the course of reconstruction, cranial bone was 
grafted at the premaxilla, pyriform rims, columella, and left alar region. Top right, Postoperative 
view at 16 months showing improvement at the deficient premaxilla and nose. Further reconstruc- 
tion to the upper lip and nasal dorsum is planned. Bottom left, Preoperative base view. Bottom right, 
Postoperative base view. The changes in this base view are from cranial bone support at the left 
pyriform rim, a columellar batten, and left alar implant. 


a Be Se structure for the columella, 
this material has been exeellent with good 
maintenance. The reaugmentation was per- 
formed during a LeForze advancement 
where additional nasal support was desir- 
able. When this graft was placed it was po- 
sitioned against the previous implant, 
whieh was intact at 1 year. 

Pyriform Rims.—Placement of cranial 
bone grafts at the pyriform rims is useful 
when treating patients with a cleft nose 
and/or palate as well as in midface defi- 
ciencies. Six patients received bone in that 
region, three for unilateral clefts and three 
bila y for midfacesdeiiciencies. At this 
site, the bone has given excellent contour 
with good support of the ala. Several of 
these grafts have beenuncovered for addi- 
tional repair in the area and there has been 
approximately a 20% loss in bone volume 
noted. In two of the patients with a cleft 
nose, additional small wedges of bone 4 to 6 
mmin diameter were placed just under the 


ala in the soft tissue as it meets the nasal 
sill. Both of these extruded by 4 months, al- 
though they were not infected. 

Septum.—Two patients who, due to 
trauma or previous surgery, did not have 
adequate septal support, were grafted. An 
open rhinoplasty was performed on both 
patients, and strips of cranial bone were 
used between the septal mucosa to add sup- 
port. The usual thickness of bone (2.0 to 2.5 
mm) was found to be too thick at the septum 
and, hence, it was thinned appropriately. At 
follow-up 6 and 19 months postoperatively, 
respectively, support persists with no ap- 
parent complications. 


RESULTS 


Five hundred ten individual outer- 
table calvarial bone grafts, with an 
average size of 1.5 X 4.0 X 0.25 cm, 
were harvested over 48 months on 170 
patients, with an average of 3 grafts 
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harvested per patient. Further sec- 
tioning of these grafts created 850 
separate pieces to use at selected sites 
in the face, with an average of 5 grafts 
placed per patient. Systematic follow- 
up on these patients was done moni- 
toring contour, movement, volume 
loss, and complications. Grafts were 
placed at the forehead, orbits, malar 
complex, nose, maxilla, and mandible. 
A nasal subgroup was more closely ex- 
amined, since this specific area could 
be evaluated easily and presented with 
some unusual findings. The remaining 
group closely paralleled our previous 
work in harvesting techniques, graft 
placement, and results, and a detailed 
report was not thought applicable ex- 
cept for selected pertinent observa- 
tions in our combined study. There 
have been four dural exposures; none 
of these have caused any problems. 
Each was treated with replacement of 
the graft over the site and closure of 
the wound. Six extrusions were noted; 
two at the base of the nasal ala that 
were small 4- to 6-mm fragments, and 
two in the palate, including one in a 
cleft palate repair and one in a LeForte 
expansion. Two additional extrusions 
occurred at the lateral mandible where 
the bone was not fixed allowing the 
grafts to perforate the mucosa. All six 
extrusions were subsequently re- 
moved. Three infections were noted at 
the graft sites. The bane was partially 
removed in two cases and the area was 
débrided. Since only a portion of the 
graft was removed, no further treat- 
ment was necessary. 

Complications were reported in our 
original 62 patients as three dural ex- 
posures, two extrusions, and one infec- 
tion. The numbers now are proportion- 
ately much smaller and probably re- 
flect our added experience with this 
graft material. A few grafts have re- 
quired repositioning; however, we now 
do not consider this 2 complication of 
the graft material, but rather a fixa- 
tion or a placement error. A general- 
ized finding in this study shows that 
partial resorption dees occur at all 
graft sites and ranged from almost 
undetectable to as much as 30%. This 
fact was not fully appreciated or re- 
flected in the 2-year study results. Or- 
bit, malar, and mest nasal grafts 
showed the least resorption with the 
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Fig 5.—Left, Layered cranial bone for grafting at the mandibular angles to improve aesthetics in a 30-year-old man. Center, 
Roentgenogram 1 week after grafting. Note right graft fixed with stainless steel wire; left graft with K wires. The grafts appear 
layered due to the different densities of cortex and diploe. Right, Thirty-eight months after grafting. Note partial loss of about 
30% bilaterally. The loss in contour was not significant enough to re-treat. 


highest incidence seen at the mandib- 
ular angle and body (Fig 5). A fibrous 
tissue reaction around the grafts was 
noted in all cases that were reexplored, 
and this soft-tissue reaction may clin- 
ically mask partial resorption and sub- 
sequent volume loss. Cranial bone in 
the nasal subgroup proved, in our se- 
ries and in the series by Jackson et al,’ 
to be a satisfactory graft choice. How- 
ever, cranial bone used for revision 
rhinoplasty, or in traumatic nasal in- 
juries where dense scarring is encoun- 
tered, or where a large graft may be 
needed, may result in a loss of the sup- 
porting dorsal base. The erosion of the 
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nasal bones, perpendicular plate, and 
nasal septum from a dorsal graft is 
most likely secondary to excessive 
pressure on the graft from the scarred 
tissues. Since only two cases of this 
type are presented, further follow-up 
will be necessary. Small pieces of bone 
also do not seem to do well if placed in 
soft tissue, ie, at the alar base. These 
facts should not preclude the use of a 
cranial bone graft in the nose, but cau- 
tion is suggested when it is used for 
extensive reconstruction or in compli- 
cated revision rhinoplasties. 

Cranial bone grafts can be consid- 
ered a reliable source of graft material 
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for use in the face. The bone is easily 
harvested with little morbidity. Our 
long-term follow-up suggests that 
there may be some overall minor loss 
in graft volume or the possibility of 
resorption at the site of grafting in 
isolated nasal procedures. Except at 
the nasal dorsum and mandibular 
body and angles, further intervention 
has not been required and, fortunately, 
only a small number of these cases 
have been seen. Anticipating these 
long-term possibilities will allow the 
surgeon te modify the surgical plan 
appropriately. 
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Facial Contouring—Powell & Riley 


The Zygomatic Arch as a Guide 


to Reconstruction of 


Comminuted Malar Fractures 


Robert B. Stanley, Jr, MD, DDS 


è Traditional taree-point reduction may 
not restore proper projection of the malar 
prominence following a fracture disloca- 
tion of the zygoma if two ef the three an- 
terior points of realignment are commi- 
nuted. In such cases, reconstruction of the 
fourth or posterior projection, the zygo- 
matic arch, imcreases the accuracy of the 
multidimensiona reconstruction. Al- 
though the extended access approach re- 
quired to repair the arch ircreases opera- 
tive time and passibly length of hospital- 
ization, its use isjustified by the improved 
results in se'ected patients with severe in- 
juries of the zygoma. 

(Arch Otelaryngol Head Neck Surg. 
1989; 115: 1459-1462) 


of bisa gems ef zygomatic fractures 
must restore the complex multidi- 
mensional! relationship of the zygoma 
to the surrounding crariofacial skele- 
ton if malar symmetry is to be re- 
stored. It & well recognized that, for 
most fractures of the zygoma, three- 
point realignment of she zygomati- 
cofrontal (¥F) suture, inferior orbital 
rim, and zygematicomaxillary (ZM) 
buttress produces an exact restoration 
of this relationship.' However, if one or 
more of these points suffers a commi- 
nuted fraeture, restoration is much 
less exact and the cheex may be over- 
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contoured or undercontoured. To pre- 
vent this, exploration and repair of the 
usually ignored fourth point of align- 
ment, the zygomatic arch, should be 
considered. Unfortunately, the frac- 
tured arch cannot be approached di- 
rectly because of the position of the 
frontal and orbital branches of the fa- 
cial nerve. The lateral approach that 
must be used to protect these nerves 
lengthens both operative time and the 
postoperative recovery period. Proper 
selection of patients for this extended 
access approach requires a complete 
understanding of the structural com- 
ponents of the zygomatic complex and 
the fraeture patterns that may be en- 
countered. 


ANATOMY AND FRACTURE 
CHARACTERISTICS 


The zygoma is a sturdy block of bone 
that provides the esthetically impor- 
tant malar prominence. It is related to 
the surrounding craniofacial skeleton 
at four critical superficial points that 
lie at the ends of two main external 
arcs of contour (Fig 1). The vertical are 
runs from the zygomatic process of the 
frontal bone over the zygoma to the ZM 
buttress area of the lateral wall of the 
maxillary antrum above the molar 
teeth. The longer horizontal are runs 
from the maxilla in the area of the 
lacrimal fossa around the zygoma to 
the root of the zygomatic process of the 
temporal bone. It is parallel to, but 
slightly below, the Frankfurt horizon- 
tal plane. Because the height of con- 
tour of the malar prominence is also 
just at or slightly inferior to the 
Frankfurt plane,’ the point of inter- 
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section of these arcs of contour defines 
the position of the malar prominence 
(Fig 1). Therefore, when the zygomatic 
complex suffers a fracture dislocation, 
reconstruction of the horizontal are 
restores anterior and lateral projec- 
tion of the cheek, and reconstruction of 
the vertical arc restores height of the 
malar prominence in relation to the 
Frankfurt plane. 

Strong impact forces directed to the 
zygomatic complex are usually ab- 
sorbed by the fragmentation of the 
weaker bones with which the zygoma 
articulates. The exception to this is the 
stout zygomatic process of the frontal 
bone. Typically, the ZF suture suffers a 


Fig 1.—Vertical (1 to 3) and horizontal (2 to 4) 
external arcs of contour of the zygomatic com- 
plex. Intersection at X marks the position of the 
malar prominence. 
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Fig 2.—Correctly positioned axial computed tomography of patient with 
bilateral LeFort ll fractures, fracture dislocation of right zygoma with 
comminution of medial inferior orbital rim and zygomaticomaxillary but- 
tress area, and double fracture of zygomatic arch. Point a is at center 


of skull base in spheno-occipital joint. Point bis at true malar prominence 
bilaterally. A pseudomalar prominence exists at pointb’, andab’ = ab. 
Therefore, the 1.0 cm of posterior displacement (white arrow) of the zy- 
goma will most likely be underestimated if palpation of the prominences 
is used as the main guide to reduction. Dotted white line indicates 


straight central segment of left zygomatic arch. 


clean separation, whereas the ZM but- 
tress area and the medial inferior or- 
bital rim will be comminuted. The zy- 
gomatic arch will suffer either a single 
telescoped fracture near its midpoint 
or a double fracture that produces a 
displaced and possibly rotated central 
fragment (Fig 2). Therefore, fracture 
dislocations of the zygoma may frag- 
ment both ends of the horizontal arc of 
contour and the lower end of the ver- 
tical arc. The degree of this disruption 
as well as the amount of displacement 
of the zygoma determine the severity 
of the injury and, thus, the complexity 
of the needed repair. 

Traditional three-point reduction 
restores the entire vertical arc of con- 
tour and the medial end of the hori- 
zontal arc. However, severe comminu- 
tion of the ZM buttress and medial in- 
ferior orbital rim may make this 
technique inadequate for accurate res- 
toration of the position of the malar 
prominence. This type of injury is of- 
ten associated with LeFort midfacial 
fractures, making accurate recon- 
struction even more difficult. Approx- 
imation of the relatively intact bones 
at the ZF suture will move the point of 
intersection of the arcs superiorly 
along the vertical are to restore the 
height of contour of the malar promi- 
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nence to a more normal relationship to 
the Frankfurt plane. However, commi- 
nution at the two other points of align- 
ment prevents accurate restoration of 
the normal anterior and lateral pro- 
jections of the prominence. Typically, 
the prominence will be displaced pos- 
terior and lateral to its normal loca- 
tion (Fig 2), and failure to recognize 
the amount and direction of the dis- 
placement at time of reduction will 
leave a flattened cheek and a widened 
face. It is in these situations that the 
fourth point of alignment, the zygo- 
matic arch, must be used to reposition 
the point of intersection of the arcs. It 
must be emphasized that the external 
ares of contour are geometrically im- 
perfect arcs, most notably the zygo- 
matic arch portion of the horizontal 
arc. The bone of the middle portion of 
the exch is actually straight and must 
be reconstructed as such to properly 
reestablish anterior projection of the 
malar prominence (Fig 2). 


SURGICAL TECHNIQUE 


Access to the full length of the hor- 
izontal are requires a coronal, hemi- 
coronal, or extended pretragal incision 
in addition to the standard subciliary 
incision.** Dissection toward the lat- 
eral orbital rim and the zygomatic 
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Fig 3.—Intraoperative view of fixation with AO titanium miniplates after 
reduction of fractures shown in Fig 1. Plate 1 is over zygomatic arch, 
plate 2 over zygomaticofrontal suture, and plate 3 over zygomaticomax- 
illary buttress (LeFort Il fracture). 


arch should be in a plane deep to the 
superficial layer of the deep temporal 
fascia so that the frontal and orbital 
branches of the facial nerve are auto- 
matically elevated with the flap. The 
periosteum is then incised along the 
orbital rim and along the arch frag- 
ments deep to the attachment of the 
superficial layer of this fascia. A sub- 
periosteal dissection is carried over 
the body of the zygoma to connect with 
the subciliary dissection, and all of the 
components of the zygomatic arch are 
exposed. 

Initial reduction of the zygoma is 
performed at the ZF suture line. This 
reduction is temporarily held in place 
with a single stainless steel wire 
through holes that are placed well 
away from the thick portion of the rim 
that will later be used for a rigid fixa- 
tion implant. Because this temporary 
wire will allow for rotational move- 
ment of the zygoma, the point of inter- 
section of the arcs can be appropriately 
adjusted in the lateral and anterior 
dimensions. The zygomatic arch com- 
ponents are next elevated and re- 
aligned, with emphasis placed on 
proper realignment of the straight 
middle portion of the arch. Surpris- 
ingly, although the bone of the arch is 
thin, an accurate end-to-end realign- 
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Fig 4.—Slightly rotated posteperative computed tomography of same 
patient. Recenstructed right arch (top view) corresponds in contour to 
normal left arch at same level in bottom view. 


ment can usualy be obtained to recon- 
struct the true length of the arch and 
thus the antemior projection of the 
malar promineace. Fixation is accom- 
plished with miniscrews and low-pro- 
file, multihole mini-adaptation plates 
(Fig 3). Final bending and attachment 
of the plates are done after the lateral 
projection of the prominence is estab- 
lished by realignment of the inferior 
rim fragments. Even though these 
fragments may be too small to place 
screws through for fixation to a 
miniplate, they still can be reposi- 
tioned to serve as a guide to the correct 
length ef the medial erd of the hori- 
zontal arc. In the event that these 
fragments are 100 small to manipulate, 
or are actually missing, lateral projec- 
tion can usually be established by re- 
aligning the ZM buttress. If the bone 
fragments of ‘he lateral antral wall 
are also teo small or missing, restora- 





tion of the lateral projection of the 
prominence, like the anterior projec- 
tion, must be based on the accurate 
restoration of the contour of the zygo- 
matic arch, in particular its straight 
central portion. 

After the arch is totally recon- 
structed, a second plate is placed 
across the ZF suture. A third plate can 
be placed along the inferior rim or over 
the ZM buttress, although the arch and 
ZF suture plates appear to be adequate 
by themselves to resist the downward 
pull of the masseter muscle. The soft 
tissues must then be accurately draped 
over the repositioned malar promi- 
nence. This is best accomplished by si- 
multaneous upward traction on the 
skin flap and the incised temporal fas- 
cia. A tight closure of the fascial inci- 
sion insures that the periosteum is 
held in correct position over the zy- 
goma and arch. 
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Fig 5.—Patient at 6-month follow-up. 


RESULTS 


Forty-eight patients were docu- 
mented to have undergone open reduc- 
tion and internal fixation of malar 
fractures during 1988. This did not in- 
clude fractures elevated by means of 
the Gilles approach and stabilized 
with transzygomatic pin fixation. Al- 
though eight of these accompanied Le- 
Fort fractures, they were considered to 
be malar fractures because the zygo- 
matic complex was truly displaced as 
an intact unit. LeFort III/II combina- 
tion fractures that displayed only min- 
imal separation at the ZF suture and 
no displacement of the zygoma itself 
were not considered to have a malar 
fracture. Forty-three of the malar 
fractures were treated using a variable 
combination of lateral brow, subcili- 
ary, and gingivobuccal incisions to ob- 
tain three-point reduction. In the re- 
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maining five patients, either a coronal 
or hemicoronal incision was used to 
expose the zygomatic arch for use as a 
fourth point of reduction. Three of 
these patients had accompanying Le- 
Fort fractures. 

Reconstruction in all five patients 
who were deemed to have fractures of 
the external arcs of contour severe 
enough to warrant open repair of the 
zygomatic arch produced excellent 
symmetry of the malar prominences 
(Figs 4 and 5). Complications occurred 
in three of these patients. One patient 
who also underwent open reduction 
and compression osteosynthesis of a 
subcondylar fracture through the 
same hemicoronal incision developed a 
postoperative pretragal wound infec- 
tion as well as transient weakness of 
the frontal branch of the facial nerve. 
This neural injury was probably due to 
the forceful downward traction on the 
flap needed for placement of the screws 
in the condylar neck. The infection re- 
solved without the necessity of plate 
and screw removal. A second patient 
who also had LeFort fractures treated 
with plate and screw fixation returned 
with severe trismus 4 weeks after be- 
ing discharged. Although he had not 
been in intermaxillary fixation, he had 
not opened his mouth since discharge 
from the hospital for fear of disrupting 
his repair. He was taken to the operat- 
ing room where under general anes- 
thesia he was found to have adhesions 
between the coronoid process of the 
mandible and the repaired zygomatic 
complex. The jaw was forcefully 
opened without complications and the 
patient has maintained an interoc- 
clusal distance of greater than 45 mm 
in the incisor region (Fig 5). Another 
patient with normally prominent ma- 
lar eminences and zygomatic arches 
has an apparent slight overcontouring 
of the central portion of the arch, 
although this portion appears on post- 
operative roentgenographs to have 
been reconstructed in the appropriate 
straight fashion. This patient also suf- 
fered a severe stellate laceration in- 
volving the lower eyelid and skin adja- 
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cent to the lateral canthus. Scar con- 
tracture of the skin and subcutaneous 
tissue in the temporal area has evi- 
dently accentuated the profile of the 
thin plate that overlies the arch just 
below this laceration. 


COMMENT 


Although reduction of any facial 
fracture must be more anatomically 
accurate than fractures elsewhere in 
the body, perfect reduction is some- 
times unachievable. Fortunately, 
small differences in malar symmetry 
that can be detected topographically 
often are not clinically obvious to the 
patient or even to trained observers. 
However, this margin of error should 
not be used as justification for under- 
treatment of fractures of the zygo- 
matic complex. Instead, it should be 
relied on to hide discrepancies in sym- 
metry that are present only after an 
aggressive attempt to totally recon- 
struct the pretrauma relationship of 
the zygomatic complex to the sur- 
rounding craniofacial skeleton. 

The preoperative choice of the ap- 
propriate surgical approach for all but 
the minimally displaced malar frac- 
ture can be made only if the external 
horizontal and vertical arcs of contour 
are evaluated with computed tomog- 
raphy. In particular, the horizontal arc 
must be evaluated for comminution of 
the maxillary component of its medial 
end and fracture dislocations of the 
zygomatic arch component of its pos- 
terior end. If these injuries are found, 
and the maxillary component of the 
lower end of the vertical arc is also 
noted to be comminuted, an exact re- 
construction of the zygomatic complex 
can be achieved only if the zygomatic 
arch is completely exposed and re- 
duced through a lateral approach. 

Surgery for less severe zygomatic 
fractures is often delayed until edema 
has resolved so that palpation rather 
than direct visualization of the frac- 
ture line can be used as a guide to re- 
duction. Treatment of more severe in- 
juries need not be delayed as direct vi- 
sualization of the comminuted 
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fractures will always be necessary for 
accurate realignment. Additionally, a 
delay in treatment of displaced frac- 
tures may allow the masseter muscle 
and other soft tissues to shorten in 
length, thus making elevation of at- 
tached bone fragments more difficult. 
Detachment of the masseter from the 
lower border and the deep layer of the 
deep temporal fascia from the upper 
border of depressed segments of the 
zygomatic arch may be necessary to 
allow for unhindered elevation of frag- 
ments in cases delayed greater than 5 
to 7 days. Although this maneuver 
does not appear to have long-term ef- 
fects on jaw mobility and masticatory 
function, it should be avoided if possi- 
ble as it may increase postoperative 
trismus. More importantly, the addi- 
tional soft-tissue trauma and subse- 
quent scarring may cause accentua- 
tion of the prominence of the recon- 
structed arch, especially if a plate 
spans the length of the arch. 

In 1988, the extended access ap- 
proach to the zygomatic arch was used 
in only 10% of our patients with zy- 
goma fractures that were treated with 
open reduction and internal fixation. 
The technique was used to treat only 
the most severe injuries, and the re- 
sults in terms of reconstruction of 
symmetric malar prominences were 
uniformly excellent. Complications 
appeared to be more related to the se- 
verity of the injury than to the tech- 
nique itself. These observations justify 
the use of this extended access ap- 
proach in selected patients with severe 
injuries of the zygomatic complex. 
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Clinical Notes 


Superior Rhinotomy for En Bloc 


Resection of Bilateral Ethmoid Tumors 


Hugh F. Biller, MD; David B. Slotnick, MD; William Lawson, MD, DDS; Robert P. Green, MD 


-@ Ethmoid sinus neoplasms have tradi- 
tionally been asscciated with a poor prog- 
nosis. Their advanced stage at presenta- 
tion and proximity to vital structures have 
made them difficalt to treat Bilateral eth- 
moidal tumors impingingeor or actively in- 
filtrating the cribriform plete have been 
particularly resistant to cure. We have 
used the superior rhinotomy in conjunc- 
tion with a bifronmtal cranictomy in three 
patients to effect an en bloc resection of 
both ethmoid labyrinths and cribriform 
plate in an oncolaogicallyacceptable fash- 
ion. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1463-1466) 


any time-tested approaches have 

been advocated for the treat- 

ment of ethmoid sinus disease. The 
utility of these methods s directly re- 
lated to the type and extent of disease 
being treated. When bilazeral ethmoid 
disease is present, few methods pro- 
vide adequate direct exposure. In the 
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case of bilateral ethmoid tumor, no 
method has been reported that per- 
mits en bloc resection of both ethmoid 
labyrinths and the floor of the anterior 
cranial fossa in an oncologic and cos- 
metically acceptable fashion. 

The difficulty in eradicating ethmoid 
sinus disease is related to its anatomic 
variability and adjacency to vital 
structures. The ethmoid bone is inter- 
posed between the orbits laterally, the 
anterior cranial fossa superiorly, the 
nasal cavity inferiorly, the frontal 
bone anteriorly, and the sphenoid si- 
nus posteriorly. The ethmoid labyrinth 
is separated from the orbit by the thin 
bony lamina papyracea, which has 
natural dehiscences that may permit 
the spread of inflammatory, infectious, 
or malignant processes. The anterior 
and posterior ethmoid arteries and 
optic nerve course through foramina in 
or near the frontoethmoidal suture 
line. The ethmoid sinus is separated 
from the anterior cranial fossa by a 
thin plate of bone comprising the crib- 
riform plate. The olfactory nerve 
courses through the cribriform plate 
and may provide another pathway for 
the spread of infection or tumor. 

Ethmoid malignancies often present 
at an advanced stage after dissemina- 
tion through the thin septae that di- 
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vide the ethmoid labyrinth. The per- 
pendicular plate of the ethmoid is also 
sufficiently thin to readily permit a 
unilateral tumor to spread to the con- 
tralateral side. The cribriform plate 
may provide a barrier to the intracra- 
nial spread of tumor, but it too may 
become eroded by a malignant neo- 
plasm. 


REPORT OF CASES 


CASE 1.—A 59-year-old white man pre- 
sented with a l-year history of a biopsy- 
proven esthesioneuroblastoma. He declined 
conventional therapy and elected to un- 
dergo holistic treatment with vitamins, 
medication, and dietary modification. One 
year later he presented with an advanced 
malignancy that had destroyed the lamina 
papyracea, nasal septum, and cribriform 
plate with intracranial extension (Fig 1, 
left). The patient underwent a superior rhi- 
notomy combined with bilateral medial 
maxillectomies and a bifrontal craniotomy. 
He is disease free 1 year postoperatively 
(Fig 1, center and right). 

CasE 2.—A 57-year-old white man pre- 
sented with a 1-year history of progressive 
left nasal obstruction and the recent onset 
of right nasal obstruction. He underwent 
several nondiagnostic intranasal biopsy 
procedures until a sphenoethmoidectomy 
established the pathologic diagnosis of ad- 
enocarcinoma. He underwent a superior 
rhinotomy, bilateral medial maxillecto- 
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Fig 1.—Left, Axial computed tomographic scan demonstrating bilateral ethmoid tumor with extension into 
sphenoid sinus; center, postoperative appearance of patient 1, 1 year after superior rhinotomy; and right, 
postoperative appearance of patient 1, 1 year after superior rhinotomy. 


Fig 2.—Lines of incision for superior rhinotomy 
and craniotomy. 


mies, and a bifrontal craniotomy. He is dis- 
ease free 6 months postoperatively. 

CasE 3.—A 64-year-old white man pre- 
sented 7 years after lateral rhinotomy for 
carcinoma of the nasal cavity. The tumor 
subsequently recurred and the patient un- 
derwent laser treatment and chemother- 
apy. He developed epistaxis, proptosis, and 
external nasal deformity 2 months prior to 
admission. He underwent a superior rhinot- 
omy, bilateral medial maxillectomies, and a 
bifrontal craniotomy. He is free from dis- 
ease 6 months postoperatively. 
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Fig 3.—Nasal pyramid reflected downward 
showing the bony cuts of the medial maxillec- 
tomies and frontal craniotomy. 


TECHNIQUE 


The superior rhinotomy is performed by 
making a skin incision along the nasomax- 
illary groove, beginning superiorly at the 
medial aspect of the eyebrow, and extend- 
ing downward toward the inferior border of 
the nasal bone (Fig 2). This incision is 
joined to a similar incision made on the 
contralateral side by a transverse limb that 
passes across the glabellar region. The 
incision is gradually deepened in layers, 
with careful hemostasis, until the anterior 
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Fig 4.—Frontal lobes retracted and bony cuts 
completed to allow an en bloc removal of both 
ethmoid labyrinths and the cribriform plate. 


ethmoid artery is identified in the fronto- 
ethmoid suture line. The artery is electro- 
coagulated and divided. The periosteum is 
raised inferiorly toward the laerimal fossa. 
The lacrimal sac is identified and dislo- 
cated from the fossa. The sac is sharply 
transected and the cut end is marsupialized 
to prevent stenosis. The periosteum is then 
elevated in the area of the nasofrontal su- 
ture line. Lateral osteotomies are made 
along the frontonasal processes of the max- 
illa. The nasal pyramid is detached by 
dividing the nasal bones at the glabella. The 
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Fig 5.— Schematic depicting the extent of re- 
section when the superior rhinotomy is com- 
bined with a craniotomy. The cribriform plate 
and both ethmoid labyrinths are removed en 
bloc. 


nose can be reflected downward after 
transection of the nasal septum (Fig 3). 
Care is taken to leave as much of a dorsal 
cartilaginous strut as is technically and 
oncologieally possible. The superior rhinot- 
omy can then bescombined with unilateral 
or bilateral media! maxillectomies. For eth- 
moid tumors with demonstrable intracra- 
nial extension or which arecontiguous with 
the floor of the anterior cranial fossa, the 
superior rhinotomy can be performed in 
conjunction with a bifrortal craniotomy. 
The craniotomy is performed through an 
H-shaped incision in which the upper limb 
is placed at or behind the aairline and the 
lower limb transversely above both eye- 
brows. These two incisions are joined by a 
vertical limb made in the middle of the 
forehead exposing the entire frontal region. 
The periosteum over the frontal bone is el- 
evated as an inferiorly based flap that can 
be infolded intracranially to resurface the 
floor of the anterior crania. fossa. The bone 
flap is removed and the frontal lobes are 
retracted (Fig 4). The posterior wall of the 
frontal sinus is removed with a rongeur so 
that the anterior bone cut zan be made im- 
mediately behind the outer table of the 
frontal sinus. This permits complete resec- 
tion of the floor of the anterior cranial fossa 
in an oncologic en bloc ‘ashion (Fig 5). 
Preservation of the frortonasal process 
provides a point of fixationfor anchorage of 
the nasal pyramid, eliminating nasal col- 
lapse and deformity. The lateral and pos- 
terior intracramial bone cuts are deter- 
mined by the extent of the tumor. The su- 





Fig 6.—Method of closure including approxi- 
mation of the medial canthal ligaments to each 
other with a nonabsorbable suture. 


perior bone cuts of the bilateral medial 
maxillectomies are joined to the intracra- 
nial bone cuts under direct visualization. 
The remainder of the medial maxillectomy 
is performed in routine fashion and the 
specimen is delivered en bloc downward and 
outward. After resection of the tumor, the 
medial eanthal ligaments are sutured to 
one another with a nonabsorbable suture 
(Fig 6). The nasal pyramid is wired to the 
frontal bone. The subcutaneous tissues and 
skin are carefully reapproximated in layers 
to complete the procedure. 


COMMENT 


Several procedures have been advo- 
cated to provide wide exposure and al- 
low en bloc resection of unilateral eth- 
moid malignancies.' The rhinotomy 
approach has been the procedure of 
choice for removal of benign and ma- 
lignant ethmoid neoplasms. When the 
standard lateral rhinotomy is ex- 
tended to traverse the nasal septum 
(the so-called total rhinotomy), visu- 
alization of both ethmoid labyrinths is 


obtained; however, bilateral en bloc 


resection is not possible. 

A few surgeons have suggested a 
technique of rhinotomy in which the 
nose could be turned downward hinged 
on its alar bases. In 1908, Proust? dis- 
placed the nose downward in an at- 
tempt to provide exposure of the hy- 
pophysis. Schramm et al’ performed a 
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similar incision; however, they used it 
to complete a rhinectomy in a case of 
recurrent mucoepidermoid carcinoma. 
Hassard and Holness* used the so- 
called crossbow incision and a bifron- 
tal craniotomy to extirpate a recurrent 
adenoid cystic carcinoma of the eth- 
moids that extended to the frontal si- 
nus and dura. We have used the supe- 
rior rhinotomy in conjunction with a 
bifrontal craniotomy to resect bilat- 
eral ethmoid tumor with intracranial 
extension in three cases. 

The superior rhinotomy has several 
advantages. It provides wide exposure 
to the nasal cavity, including the max- 
illary, ethmoid, and sphenoid sinuses. 
It permits bilateral en bloc resection of 
the ethmoid labyrinth and party wall 
between the maxillary antrum and 
nasal cavity. When the superior rhi- 
notomy is combined with another pro- 
cedure, additional exposure to adja- 
cent areas may be attained. The fron- 
tal sinus can be explored if the floor of 
the sinus is removed. If the superior 
rhinotomy is combined with a bifron- 
tal craniotomy, en bloc resection of the 
cribriform plate and both ethmoid lab- 
yrinths can be achieved. We have 
found this approach particularly use- 
ful in the management of olfactory 
neuroblastomas. If the superior rhinot- 
omy incision is extended across the 
upper lip, it can be combined with a 
standard maxillectomy. Hassard and 
Holness* demonstrated the reliability 
of the vasculature to the inferiorly 
based nasal flap. In cadaver dissec- 
tions, the superior rhinotomy incision 
was shown to maintain the blood sup- 
ply to the nasal pyramid by an exten- 
sive vascular arcade derived from both 
facial arteries. 

Although we experienced only a 
transient cerebrospinal fluid leak in 
one patient, the potential for compli- 
cations is high and can be classified 
into three major categories: intracra- 
nial, orbital, and nasofacial.° 

The most common intracranial com- 
plication after superior rhinotomy is 
cerebrospinal fluid leak. This may be 
further complicated by meningitis or 
another type of central nervous system 
infection. This complication can be 
minimized by the fastidious closure 
and repair of dural tears intracranial- 
ly. In addition, many surgeons recom- 
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mend prophylactic antibiotics to 
decrease the risk of intracranial con- 
tamination by intranasal microorga- 
nisms.° 

The most disastrous orbital compli- 
cation of ethmoid surgery is blindness. 
Since the superior rhinotomy provides 
exposure of both ethmoids, this risk is 
potentially bilateral. Care must be 
taken to prevent trauma to the optic 
nerve. The posterior ethmoid artery is 
in close proximity to the optic nerve 
and excessive manipulation of electro- 
coagulation in this area may place the 
optic nerve at risk. Postoperative epi- 
phora may occur secondary to stenosis 
of the nasolacrimal apparatus. We 
prefer to marsupialize the nasolacri- 
mal duct after severing it in the naso- 


1. Blitzer A, Post K, Lawson W. Craniofacial 
resection. In: Blitzer A, Lawson W, Friedman 
WH, eds. Surgery of the Paranasal Sinuses. Phil- 
adelphia, Pa: WB Saunders Co; 1985:270-276. 

2. Proust R. La chirurgie de l’hypophyse. 
J Chir. 1908;7:665-680. 

3. Schramm VL, Myers EN, Maroon JC. Ante- 


lacrimal fossa. Some surgeons stent 
the duct with a polyethylene tube. 
Pseudohypertelorism, with rounding 
of the inner canthi, may occur if the 
medial canthal ligament is not care- 
fully reapproximated. We use a non- 
absorbable suture to approximate the 
medial canthal ligaments to each 
other. 

Nasofacial complications inelude ex- 
cessive facial scarring and nasal de- 
formity. Despite the number of naso- 
facial incisions involved in the 
superior rhinotomy, postoperative cos- 
mesis has been good (Fig 1, left and 
right). Nasofacial edema may occur as 
well. Its presence seems to regress 
with time. Excessive resection of the 
nasal septum may cause dorsal sad- 
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dling. Even with careful approxima- 
tion of the nasal pyramid to the fron- 
tal bone with stainless steel wires, na- 
sal collapse may occur. This incidence 
may be decreased by performing clean 
noncomminuted nasal osteotomies, 
leaving the periosteum as intact as 
possible. Surgery performed after pre- 
operative radiation therapy may re- 
sult in external fistulization. 

We advocate the superior rhinotomy 
as an improved method of exposure 
and resection of bilateral ethmoidal 
neoplasms that impinge on or actively 
infiltrate the cribriform plate. It per- 
mits superior visualization and allows 
en bloc resection of both ethmoid lab- 
yrinths and the floor of the anterior 
cranial fossa in oncologic fashion. 
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Sleep Apnea Syndrome After 
Irradiation of the Neck 


CPT James P. Herlihy, MC, USA; MAJ Warren L. Whitlock, MC, USA; 
MAJ Robert A. Dretrich, MC, USA; LTC Timonthy Shaw, MC, USA 


è After irradiation of the neck for a 
squamous cel! carcinoma of the tonsillar 
pillar and vocal cord, a 7 t-year-old man 
presented with a rapidly progressive 
sleep apnea syne@rome. Previous reports 
describe the condition of patients with 
obstructive sleep apnea that developed 
after neck irradiation and secondary to 
supragiottic edema. Our patient had an 
obstructive component to his apnea simi- 
lar to that described in previous cases, 
but, in addition, ne had hypothyroidism. 
Myxedema is a well-described cause of 
both obstructive and central apnea. We 
believe both contributed tc his condition. 
He was successfully treated by placement 
of a tracheostomy and by thyroid supple- 
mentation. In patients who present with 
sleep apnea after neck irradiation, espe- 
cially with acute or severe symptoms, the 
differential diagnosis shoud include both 
a central cause from hypothyroidism as 
well as a peripheral obstructive cause 
from laryngeaheeema. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1467-™469) 
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he sleep apnea syndrome (SAS) is 

a complex pathophysiologic pro- 
cess that has only recently begun to be 
understood. The syndrome results 
from an interruption of ventilation 
during sleep. This asphyxia causes 
arousal sufficient enough to restore 
airflow. As this sequence reoccurs 
through the night, the patient is pre- 
vented from entering into or remain- 
ing in the deeper levels of sleep. Con- 
sequently, that person is hypersomno- 
lent during the day and exhibits the 
neuropsychiatric behavior of sleep 
deprivation. 

Sleep apnea is generally divided 
into obstructive, central, or mixed 
apneas, depending on the clinical and/ 
or polysomnographic pattern. In ob- 
structive apnea the primary event is 
thought to be an intermittent occlu- 
sion of the upper airway during sleep. 
The patient responds by increasing 
the strength of ventilatory efforts 
until the airway is opened. Hyperven- 
tilation follows, presumably to restore 
blood carbon dioxide and oxygen ten- 
sions to normal. The cause of the 
occlusion has not been immediately 
obvious in most patients. Recent 
studies using computed tomography 
and other techniques'? have, however, 
demonstrated subtle abnormalities of 
the upper airway structure in the 
majority of patients. It is speculated 
that this narrowing, together with the 
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normal sleep-related reduction in tone 
of the pharyngeal muscles that main- 
tain airway patency, results in airway 
occlusion. In a minority of patients, 
compromise of the airway is caused by 
an obvious anatomic abnormality 
such as micrognathia, retrognathia, or 
adenotonsillar hypertrophy. Central 
apnea is manifested by the temporary 
loss of respiratory activity. There are 
no ventilatory attempts against an 
occluded airway, as in obstructive 
apnea. Although the cause of this 
disorder is unknown in most cases, 
there are some specific diseases asso- 
ciated with it, such as Shy-Drager 
syndrome, familial dysautonomia, 
encephalitis, and brain-stem tumors 
or infarcts. 

In mixed sleep apnea a central 
respiratory pause is followed by venti- 
latory efforts against an occluded air- 
way. Many investigators believe that 
mixed apneic episodes are the most 
common. In fact, a clear distinction 
between the three types of apnea may 
be more arbitrary than real. A num- 
ber of studies have shown that many 
patients with a diagnosis of obstruc- 
tive sleep apnea develop central sleep 
apnea after placement of a tracheos- 
tomy.’ Similarly, treatment of central 
apnea can be followed by the develop- 
ment of obstructive apnea.* There are 
complex feedback loops between the 
peripheral airway and the central 
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respiratory control center. Sleep 
apnea probably begins with a lesion 
peripherally or centrally, but by the 
time the disorder becomes clinically 
manifest both sites are involved, at 
least in a permissive fashion. 

We present the case of a patient 
with rapidly progressive SAS that 
was nearly fatal. Our patient pre- 
sented several months after neck irra- 
diation and had both massive supra- 
glottic edema and hypothyroidism. 
The unusual severity and progression 
of his syndrome is attributed to the 
combination of peripheral airway 
obstruction and central hypoventila- 
tion from myxedema. This is the first 
reported case, to our knowledge, of 
such a presentation following radio- 
therapy of the neck. 


REPORT OF A CASE 


A 71-year-old black man presented in 
August 1987 with progressive weakness, 
fatigue, and daytime hypersomnolence 
that had been progressive over a 4-week 
period. Eight months before admission, the 
patient had undergone not only a left later- 
al pharyngectomy plus a partial glossecto- 
my and left radical neck dissection for a 
T3, N1, MO tonsillar fossa squamous cell 
carcinoma with extension to the base of 
the tongue, but also a modified right radi- 
cal neck dissection for a T2, NO, MO squa- 
mous cell carcinoma of the right true vocal 
cord. Following surgery, the patient 
received radiation therapy in the following 
doses: left lateral tonsillar fossa, 45 Gy; 
right lateral tonsillar fossa, 45 Gy; left 
lateral side of the neck with cord block, 
20.05 Gy; and right lateral side of the neck 
with cord block, 20.05 Gy. The patient had 
tolerated the surgery and radiation thera- 
py without problems and was doing well 
until 4 weeks before admission when he 
noticed the onset of hypnogognic halluci- 
nations and frequent arousals during 
sleep. He reported to his physician with 
these complaints 2 weeks before admission 
but nothing remarkable was found on 
physical examination or laboratory evalu- 
ation. Thereafter, he noted daytime hyper- 
somnolence and weakness that progressed 
rapidly to the point where he was com- 
pletely dysfunctional and could only stay 
awake for minutes at a time. At the time of 
admission, he denied orthopnea, nocturnal 
dyspnea, peripheral edema, fever, chills, or 
symptoms of an upper respiratory tract 
infection. He was a nonsmoker and a non- 
drinker. 

His medical history was significant for a 
mild idiopathic dilated cardiomyopathy. 


Workup in the past included an endomyo- 
cardial biopsy specimen, which revealed no 
specific pathologic findings. The patient had 
carried a diagnosis of chronic obstruc- 
tive pulmonary disease, with pulmonary 
function tests revealing a forced vital 
capacity of 2.47 L and a forced expiratory 
volume at 1 second of 1.70 L/s. He also had 
a history of recurrent deep venous throm- 
bosis and he was currently being treated 
with sodium warfarin, digoxin, furose- 
mide potassium replacement, and insu- 
lin. 

Physical examination was remarkable 
for an obese, lethargic black man. He was 
hoarse and able to talk only for several 
minutes before falling alseep. His respira- 
tory pattern while asleep was noteworthy 
for frequent cessation of respirations fol- 
lowed by exaggerated chest and abdominal 
ventilatory movements, gasping inspira- 
tion, and then a short period of hyperven- 
tilation. The patient’s pulse rate was 64 
beats per minute and regular with a blood 
pressure of 126/80 mm Hg, and he was 
afebrile. The neck revealed postsurgical 
scars with sclerotic woody tissue. Chest 
examination revealed clear breath sounds 
without wheezes or evidence of stridor. 
Cardiac examination was remarkable for a 
regular rate and rhythm without gallop or 
murmur. The patient was neurologically 
intact. 

Admission laboratory examination re- 
sults were remarkable for a polycythemia. 
Pulmonary function tests revealed a forced 
vital capacity of 1.21 L and a forced expira- 
tory volume at 1 second of 0.79 L/s. The flow 
volume loop was consistent with a fixed ob- 
struction to airflow. A room air blood gas 
determination had a pH of 7.32, Pco, of 
64 mm Hg, and a Po, of 31 mm Hg. Because 
the patient was in extremis, a polysomno- 
gram was not performed. We proceeded 
immediately to use an upper airway endos- 
copy, which revealed obliteration of the 
normal architecture and a glottic opening 
of approximately 0.5 cm. 

We concluded that the patient’s symp- 
tom complex was secondary to critical air- 
way obstruction. Therefore, an emergent 
tracheostomy was performed. Postopera- 
tively, his alertness had returned to near 
baseline but we were unable to wean him 
from the ventilator. The specific difficulty 
was a persistent respiratory acidosis 
resulting from hypoventilation. The cause 
of his hypoventilation was not immediate- 
ly apparent. His tracheostomy was func- 
tioning well and there was no evidence 
otherwise of airflow obstruction. He was 
receiving no respiratory depressants and 
his oxygen supplementation was carefully 
titrated to keep his Pao, at 90% saturation. 
On the third postoperative day, his thyroid 
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tests revealed that he was severely hypo- 
thyroid. The free thyroxine index was 15 
pmol/L (normal, 24 to 64 pmol/L) and the 
thyroid stimulating hormonewas 44 mU/L 
(normal, <9 mU/L). He was immediately 
given 0.25 wg of levothyroxine sodium 
intravenously and a daily replacement dose 
was started. Several hours after receiving 
thyroid replacement therapy his respira- 
tory function began to improve, and over 
the next several days he was weaned from 
mechanical ventilation with a trache- 
ostomy in place. 

In an attempt to further define the cause 
of his glottic narrowing, the patient under- 
went a computed tomographic scan of the 
neck, which could not distinguish recur- 
rent tumor from postirradiation edema. 
Laryngoscopy was performed and revealed 
diffuse edema of the supraglottic struc- 
tures, including epiglottis, aryepiglottic 
folds, and false cords. The true vocal cords 
were erythematous and thickened. Biopsy 
specimens showed no evidence of recurrent 
cancer but did show changes consistent 
with chronic inflammation. The patient 
was started on a course of oral prednisone. 
Follow-up endoscopy 2 weeks later showed 
markedly diminished laryngeal edema. 
The patient has had no further difficulties 
with hypersomnolence or sleep apnea, and 
serial endoscopies showed no recurrence of 
tumor. 


COMMENT 


Laryngeal edema often accompa- 
nies radiation therapy for head and 
neck cancer. It usually subsides after 
4 to 6 weeks. In some patients, how- 
ever, the edema may persist for many 
months and may even recur many 
years later. The inflammatory reac- 
tion invoked by radiation therapy 
causes vascular thrombosis, oblitera- 
tion of lymphatic channels, and in- 
creased capillary permeability result- 
ing in acute edema. Prolonged or 
recurrent edema is thought to result 
from venous and lymphatic blockage 
caused by hyaline degeneration and 
endothelial proliferation of the vascu- 
lar channel walls. Patients with 
laryngeal edema usually complain of 
dysphagia or hoarseness, and they can 
present with slowly progressive stri- 
dor. Two relatively reeent case 
reports®’’ described a new presenta- 
tion, the SAS. The evolution of our pa- 
tient’s case was similar to these two 
cases except for the acuteness of onset 
and severity, as well as the difficulty 
we encountered weaning him from the 
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ventilator. We attribute these to 
hypethyroidism. 

Hypothyroidism is & well-known 
complication of radiatien therapy to 
the neck. The frequeney is slightly 
lessthan 50% as reported in two large 
series.*® Hypothyroidism as a cause of 
SAS, however, is less widely recog- 
nized. Mussumi and Winnacker’ de- 
scribed two patients witn severe myx- 
edema. One of these patients had 
slow respirations that “became irreg- 
ular with long periods of apnea....” 
Orr and associates” reported obstruc- 
tive apnea in three patients with 
severe myxedema that resolved with 
thyroid replacement. They speculated 
that the obesity associated with hypo- 
thyroidism and myxematous infiltra- 
tion of the upper airway accounted for 
obstruction in these patents. Millman 
et al decumented central sleep apnea 
in a patient with hypotayroidism and 
described its resolution with thyroid 
replacement. This raised questions 
about the role of the ventilatory con- 
trol center in the development of sleep 
apnea in this group ef patients. Raja- 
gopal and associates’ studied 11 con- 
secutive patients who had a new diag- 
nosis of hypethyroidism. Nine pa- 
tients had episodes of sleep apnea, 
mostly of the obstructive variety. 
They aiso found that these patients 
had ne compensatory increase in 
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respiratory effort to resistive breath- 
ing loads. The patient’s apnea, as well 
as their ventilatory response to load, 
improved with thyroid replacement. 
Rajagopal and coworkers,” therefore, 
suggested that hypothyroid patients 
may have a significant central compo- 
nent to their apnea. Previous investi- 
gators had shown a blunted response 
to hypercarbia and hypoxemia in the 
awake hypothyroid state’ and consid- 
ered this as a possible explanation of 
the clinically well-described phenom- 
enon of respiratory depression in 
severe myxedema. Our patient could 
not respond to the resistive load of his 
upper airway obstruction. Nor could 
he be weaned from mechanical venti- 
lation until thyroid replacement ther- 
apy was begun. His precipitous pre- 
sentation was initiated by an obstruc- 
tive apnea resulting from laryngeal 
edema and facilitated by an impaired 
central response to ventilatory load 
caused by myxedema. 

After treatment of our patient’s 
sleep apnea, the issue of the cause of 
his laryngeal edema remained. Two 
previous studies have evaluated 
patients who had persistent laryngeal 
edema 6 months after completing 
radiotherapy.’ In both of these, a 
high percentage of residual or recur- 
rent carcinoma was found. Therefore, 
patients with persistent edema should 
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to the neck can present with SAS. 
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Hyperbaric Oxygenation for 


Necrotizing (Malignant) Otitis Externa 


Avi Shupak, MD; Elhanan Greenberg, MD; Ruth Hardoff, MD, DSc; 
Carlos Gordon, MD, DSc; Yehuda Melamed, MD; Walter S. Meyer, MD 


è Two patients with extensive necrotiz- 
ing otitis externa have been treated by hy- 
perbaric oxygenation. One patient had fa- 
cial nerve palsy and the other suffered 
from skull base involvement. Due to se- 
vere side effects, the preferred combined 
intravenous antibiotic therapy was 
changed to monotherapy in one case and 
completely withdrawn in the second. This 
was done before the commencement of 
hyperbaric oxygenation, while the necro- 
tizing infection was still active. Hyperbaric 
oxygenation therapy was followed by 
complete resolution of the necrotizing oti- 
tis externa, which did not recur. The patho- 
genesis of the disease and mechanisms by 
which hyperbaric oxygenation might be of 
benefit are described. We conclude that 
hyperbaric oxygenation should be consid- 
ered as adjuvant therapy for necrotizing 
otitis externa whenever a therapeutic 
pressure chamber is available. 

(Arch Otolaryngol Head Neck Surg. 
1989; 115:1470-1475) 


roe otitis externa is an ag- 
gressive, potentially lethal 
Pseudomonas aeruginosa infection of 
the external auditory canal, usually 
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occurring in elderly patients with 
diabetes.' The pathogenesis of the in- 
fection is perichondritis of an ischemic 
nature due to microangiopathy’? com- 
bined with the impaired defense mech- 
anism against bacteria found in 
diabetes.** These facilitate the propa- 
gation of deep infection caused by P 
aeruginosa. Entry into the soft tissues 
of the parotid space takes place at the 
bony-cartilaginous junction of the ex- 
ternal canal, accompanied by cellulitis 
at the stylomastoid foramen, which 
may cause facial nerve paralysis. Fur- 
ther spreading along vascular and fas- 
cial planes to the skull base often 
causes multiple lower cranial nerve 
palsies due to osteomyelitis of the 
temporal bone.’ Involvement of the 
opposite skull base and petrous apex 
through the basisphenoid, basiocciput 
or cavernous sinus, meningitis, brain 
abscess, or lateral sinus thrombosis 
may occur.’ Prolonged antibiotic ther- 
apy by the combination of an amino- 
glycoside and an anti-Pseudomonas 
penicillin derivate,’ stringent diabetes 
control,’ repeated débridement of ne- 
crotic tissues, and sometimes aggres- 
sive surgical management,” are all ac- 
cepted as lifesaving and curative. In 
spite of the above-mentioned thera- 
peutic modalities, the reported mor- 
tality rate reaches 14% for patients 
with no cranial nerve palsies, 53% for 
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patients with isolated facial nerve pa- 
ralysis, and 60% where other cranial 
nerves are involved or other deficits of 
the central nervous system can be 
found. Hyperbaric oxygenation has 
been shown to be a valuable adjunct to 
other measures in the treatment of re- 
fractory osteomyelitis..2 The use of 
hyperbaric oxgenation in the treat- 
ment of necrotizing otitis externa, 
which shares characteristics of obsti- 
nate osteomyelitis, has previously 
been suggested in a single case report.” 

We present our experience with hy- 
perbaric oxygenation as adjunctive 
therapy in two cases of necrotizing 
otitis externa and stress its role in 
managing complicated cases of the 
disease. 


REPORT OF CASES 


Case 1.—An 82-year-old woman pre- 
sented with a 4-week history of bilateral 
purulent ear discharge accompanied by se- 
vere pain. There had been no response to 
amoxicillin prescribed by the patient’s phy- 
sician. Her history included insulin-depen- 
dent diabetes mellitus of 11 years’ duration, 
and a single episode of transient cerebral 
ischemic attack 1 year previously. 

When first examined, both of the pa- 
tient’s external auditory canals were se- 
verely edematous and bulky granulation 
tissue was observed. The rest of the physi- 
cal examination was normal. Results of 
laboratory studies revealed the following 
values: erythrocyte sedimentation rate, 85 
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Fig 2.—Case 1. Axial computed tomography reveals medial obstruction 
of the lefteexterna! ear canal by a soft-tissue mass extending from the 
posterior wall and a sequest-um (arrow). 


to 115 mm/h; leukocytes, 20 X 10°/L, with 
0.85 neutrophils; dlood glucose, 18.2 mmol/ 
L; serum urea nitrogen, 37 mmol/L; and 
creatinine, 106 mol/L. Crest roentgeno- 
grams showed prominent calcification of 
the thoracic aorta, and an electrocardio- 
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Fig 1.—Case 1. Technetium Tc 99m methylene dipħosphonate bone 
scan showing bilateral increased uptake in the region of the temporal 
bones. The left-sided uptake is more intense. Post indicates posterior 
projection; Rt Lat, right lateral projection; and Lt Lat, left lateral projection. 
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Fig 3.—Case 1. Technetium Tc 99m methylene diphosphonate bone 
scintigraphy obtained during the sixth hospitalization week, demonstrat- 


ing mildly diffuse uptake on the left temporal region. The uptake in the 
right temporal area has disappeared. Post, indicates posterior projec- 
tion; Rt Lat, right lateral projection; and Lt Lat, left lateral projection. 


gram revealed an old anteroseptal wall 
myocardial infarct. Cultures from both ex- 
ternal canals yielded P aeruginosa. Tech- 
netium Tc 99m methylene diphosphonate 
(MDP) bone scan disclosed bilateral in- 
creased temporal bone uptake, more in- 
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tense on the left side (Fig 1). Computed to- 
mography demonstrated soft-tissue den- 
sity and a sequestrum obstructing the left 
external auditory canal (Fig 2). Since a gal- 
lium 67 citrate scan performed 6 days after 
the commencement of antibiotic therapy 
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Fig 4.—Case 2. Pretreatment technetium Tc 99m methylene diphosphonate (left) and gallium 67 citrate (right) scintigraphy 
showing increased uptake in the left temporal region. Post indicates posterior projection; Rt Lat, right lateral projection; and 


Lt Lat, left lateral projection. 





Fig 5.—Case 2. Axial computed tomographic scan reveals an enhanc- 
ing soft-tissue mass extending from the left external auditory canal to the 
infratemporal fossa, with anterior displacement of the mandibular 


condyle (arrow). 


was negative, it could not be applied as a 
follow-up study in this case. Antibiotic 
therapy, including 100 mg of gentamicin 
given intravenously every 12 hours, azlocil- 
lin, 5 g, administered intravenously every 6 
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hours, and topical instillation of gentami- 
cin drops, was initiated in accordance with 
the Pseudomonas sensitivity bacteriogram. 
The aminoglycoside and blood glucose lev- 
els were carefully monitored, as were the 
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Fig 6.—Case 2. Axial computed tomographic scan at bone window set- 
ting, demonstrating destruction of the left pyramid base with involvement 
of the temporomandibular joint. 


patient’s renal function tests. With this 
regimen, a gradual healing of the right ex- 
ternal ear canal was observed, but there 
was no improvement in symptoms, aural 
discharge, and granulation tissue on the 


Hyperbaric Oxygenation — Shupak et al 





Fig 7.—Case 2. Posttreatment studies obtained after the completion of 29 hyperbaric oxygenation sessions: tecnnetium Tc 
99m methylene Giphosphonate bone scan (left) demonstrating faint uptake in the left temporal region. Gallium 67 citrate scan 
(righthshewing no pathologic uptake. Post indicates posterior projection; Rt Lat, right lateral projection; and Lt Lat left lateral 
projection. 


left side. On theninth hospitalization day, 
left facial weakness appeared, progressing 
in 2 days to complete paralysis. The patient 
was taken to the operating room, where 
granulation tissue extending anteriorly 
into the parotid space and deep ulceration 
of the pesteroinferwr aspect of the left ex- 
ternal ear canal were identified. Wide exci- 
sion of necrotic skin, cartilage, and bone 
sequestra were performed. 

Despite careful monitoring of the serum 
gentamicin peak and trough level, the pa- 
tient’s renal function significantly deterio- 
rated during the third treatment week, 
with a creatinine clearance of 0.35 mL/s 
and a serum creatinine level of 238 uwmol/L. 
In addition, her gait became unsteady. 
Aminoglycoside administration was there- 
fore completely stopped, while azlocillin 
therapy was maintained. At this stage, hy- 
perbaric oxygenation therapy was begun. 
This included 90 mmutes daily breathing of 
100% oxygen at a pressure of 2.5 atmo- 
spheres absolute, six times a week, in a 
walk-im chamber. The patient received a 
total of 27 hyperbarie oxygenation treat- 
ment sessions. Fifen days after the com- 
mencement of hyperbaric oxygenation, cul- 
tures from botmexiernal ear canals became 
negative; the aural pain, purulent dis- 
charge,and granulation tissue diminished. 
Partial recovery of left facial movements 
appeared during the sixth hospitalization 
week. Dechnetium Tc 99m MDP bone scan 
obtained at that time shewed only slightly 


increased uptake in the left temporal bone 
(Fig 3). The patient was discharged 8 weeks 
after admission. Complete left facial nerve 
function has not returned, but she is free of 
infection after 2 years of follow-up. 

Case 2.—A 76-year-old man developed a 
severe infection of his left ear 4 weeks prior 
to hospitalization. Although treated for 2 
weeks by gentamicin eardrops and cephal- 
exin, 2 g/d, no improvement was reported. 
The patient’s record included a 30-year his- 
tory of diabetes mellitus that had required 
insulin control for the last 15 years, is- 
chemic heart disease with two previous 
myocardial infarctions, severe prolifera- 
tive diabetic retinopathy, and peripheral 
arterial vascular disease. 

On admission, the patient complained of 
left-sided head pain, with acute exacerba- 
tion when a speculum was introduced into 
his left external ear canal. Severe edema of 
the canal, which was partially obstructed 
by a large polyp, massive purulent dis- 
charge, and preauricular cellulitis were ob- 
served. 

Laboratory studies disclosed the follow- 
ing values: erythrocyte sedimentation rate, 
68 to 101 mm/h; leukocytes, 10 X 10°/L, 
with 0.70 neutrophils; blood glucose, 17.5 
mmol/L; serum urea nitrogen, 13.2 mmol/ 
L; and creatinine, 150 „mol/L. Urinalysis 
disclosed granular casts, 10 to 12 red blood 
cells per microscopic field and positive re- 
action to albumin. Chest roentgenograms 
demonstrated cardiomegaly and mild pul- 
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monary interstitial fibrosis. An electrocar- 
diogram showed left ~entricular hypertro- 
phy, complete left bundle-branch block, and 
old diaphragmatic ard anteroseptal myo- 
cardial infarctions. Pseudomonas aerugi- 
nosa was cultured from the left external 
auditory canal. 

Technetium Tc 99m MDP scan, which 
demonstrated intensive left temporal bone 
uptake and pathologic gallium 67 citrate 
enhancement on the same side (Fig 4), con- 
firmed the diagnosis of necrotizing otitis 
externa. Computed axial tomography re- 
vealed an enhancing soft-tissue mass ex- 
tending from the left external auditory ca- 
nal to the infratemporal fossa, with ante- 
rior displacement of the mandibular 
condyle (Fig 5). Bone window settings diag- 
nosed bone destruction involving the left 
pyramid base, with extension to the tem- 
poromandibular join: (Fig 6). 

Intravenous treatment by gentamicin (80 
mg twice a day; serum levels were carefully 
monitored) and mezlecillin (5 g twice a day) 
was established. On the seventh hospital- 
ization day, débridenent of granulations 
and necrotic bone fregments from the pos- 
teroinferior aspect o7 the left external ear 
canal was carried ous. Deep cultures taken 
on that occasion still yielded P aeruginosa. 

During the third treatment week, subfe- 
brile fever, macular rash, and generalized 
pruritus appeared. H_s serum urea nitrogen 
level rose to 20.7 mmol/L, and his creati- 
nine level rose to 18 „mol/L, with clear- 


1473 


ance of 0.51 mL/s. Results of laboratory 
studies showed a white blood cell count of 
7.9 X 10°/L, with 0.17 eosinophils. Amino- 
glycoside nephrotoxicity and probable al- 
lergic reaction to the semisynthetic peni- 
cillin were diagnosed. A new antibiotic reg- 
imen consisting of amikacin, 400 mg, and 
cefsulodin, 2 g once daily, was started. The 
fever and rash soon disappeared, and slight 
improvement of renal function tests were 
observed. Reappearance of extended macu- 
lopapular rash, accompanied by a fever of 
38°C and additional deterioration of creat- 
inine clearance to 0.38 mL/s, with a serum 
urea nitrogen level of 34.2 mmol/L and a 
creatinine level of 203 umol/L, forced the 
withdrawal of systemic antibiotic therapy. 
Repeated meticulous cleaning and hydro- 
gen peroxide lavage of the left external ear 
canal were continued. The invasive infec- 
tion had not been eradicated, as some gran- 
ulation tissue still existed, although re- 
peated bacteriologic cultures from the left 
external ear canal were nevertheless ster- 
ile. During the fourth hospitalization week, 
hyperbaric oxygenation therapy was begun 
according to a protocol identical to that 
given in case 1. Hyperbaric oxygenation 
administration was followed by complete 
healing of the left external ear canal after 
an additional 3 weeks. A technetium Tc 99m 
MDP scan performed after the completion 
of 29 hyperbaric oxygenation sessions dem- 
onstrated faint uptake only in the left tem- 
poral region, while the gallium 67 citrate 
scan showed no pathologic uptake (Fig 7). 
No recrudescence of necrotizing otitis ex- 
terna was evident up until the time of the 
patient’s death 15 months later of terminal 
renal insufficiency. 


COMMENT 


The results of the modern therapeu- 
tic approach to necrotizing otitis ex- 
terna are not always satisfactory. 
While overall mortality has been low- 
ered from 53%" to 15%,'! considerable 
recurrence and complication rates are 
reported.: The latter are mostly at- 
tributed to the prolonged maximal- 
dose intravenous administration of 
aminoglycosides and semisynthetic 
penicillins in elderly patients, with the 
often encountered concomitance of de- 
fective antibacterial host defense me- 
chanism, diabetic nephropathy, ische- 
mic heart disease, and generalized 
atherosclerosis.» The complications 
of aminoglycosides are well known, 
and include vestibulocochlear toxicity 
and nephrotoxicity. The use of broad- 
spectrum penicillins may cause mild to 
anaphylactic allergic reactions, so- 
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dium overload, hemolytic anemia, leu- 
kopenia, increased aspartate ami- 
notransferase, and alkaline phos- 
phatase serum levels.'>'° 

The refractory nature of necrotizing 
otitis externa is probably the product 
of several host and pathogen factors. 
The diabetic’s polymorphonuclear leu- 
kocytes are characteristically less ef- 
fective due to poor migration, reduced 
chemotaxis, and defective phagocyto- 
sis, while lymphocyte reactivity is ab- 
normal as demonstrated by phytohe- 
magglutinin stimulation tests.*> These 
leukocyte malfunctions seriously jeop- 
ardize the cellular mechanism that 
plays a major part in the host defense 
against Pseudomonas infections.” 

Diabetic microangiopathy may lead 
to ischemic degeneration of cartilage 
and dermis in the external auditory 
canal, as well as to widely distributed 
devitalization of temporal bone 
structures.’ Pseudomonas aeruginosa 
elaborates several proteolytic en- 
zymes, including an elastase that di- 
gests elastin in arterial walls and in- 
activates the complement systems.” 
Poor vascularity due to diabetes, com- 
bined with necrotizing vasculitis pro- 
duced by the Pseudomonas bacteria, 
prevents adequate penetration of an- 
tibiotics and inflammatory cells into 
the involved areas, thus enabling the 
deep spread of the infection. Finally, 
both aminoglycoside antibiotic activ- 
ity and polymorphonuclear leukocyte 
killing ability are reduced by the low 
oxygen tension and acid environment 
found in the poorly perfused infected 
tissues.!*!° 

Hyperbaric oxygenation has been 
reported to be a valuable adjunct in the 
treatment of refractory osteomyelitis, 
including cases where P aeruginosa 
has been cultured as the causative 
pathogen.'*”? Controlled animal mod- 
els of osteomyelitis have confirmed 
these observations.”' The main effect 
of hyperbaric oxygenation in the ame- 
lioration of deep tissue and bone infec- 
tions is the elevation of the oxygen 
partial pressure from hypoxia to nor- 
mal or above normal levels, which am- 
plifies the oxygen diffusion gradient 
into the avascular tissues.” The resto- 
ration of oxygen delivery to the area of 
bacterial invasion that can be achieved 
by hyperbaric oxygenation is an essen- 
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tial prerequisite for leukocyte killing 
of aerobic pathogens, including P 
aeruginosa.’ Periodic exposure to hy- 
perbaric oxygenation has been shown 
to promote fibroblastic division, colla- 
gen production, and capillary angio- 
genesis, thus enhancing soft-tissue 
and bone healing.” Osteoblast and os- 
teoclast activities are also stimulated 
by hyperbaric oxygenation, with re- 
sultant osteoid formation and demar- 
cation of sequestra. Hyperbaric oxy- 
genation of similar intensity and du- 
ration to that employed by us has no 
direct bactericidal effect on P aerugi- 
nosa in vitro. Neither does it enhance 
aminoglycoside activity as compared 
with oxygen at ambient pressure.” 
However, aminoglycoside potentiation 
in vivo is expected to take place merely 
by eliminating the hypoxia in the in- 
fected tissues, as these drugs are inac- 
tivated by low oxygen tensions and 
acid pH." 

The theoretic rationale for hyper- 
baric oxygenation in necrotizing oti- 
tis externa has been previously 
discussed.”* Nevertheless, except for a 
single case report,’ we could find no 
controlled clinical trials or even re- 
ported observations in the English- 
language literature that present hy- 
perbaric oxygenation as a component 
of the combined therapeutic approach 
to the disease. In this context, one 
should take into account that con- 
trolled studies to evaluate the effi- 
ciency of various therapeutic modali- 
ties for necrotizing otitis externa are 
hard to design, due to the unpredict- 
ability of the disease course.''> Further 
difficulties are encountered in assess- 
ing the extent of early bone involve- 
ment, before the demineralization pro- 
cess takes place, and the end point at 
which treatment can be terminated. 
The value of the technetium Te 99m 
MDP bone scan in diagnosing early 
temporal and skull base osteomyelitis, 
thus differentiating necrotizing from 
severe “simple” otitis externa, has 
lately been challenged.” Reliance on 
clinical criteria for healing, including 
resolution of pain, purulent discharge, 
edema, granulation tissue, and sterile 
external ear bacteriologic cultures are 
sometimes misleading, as osteomyeli- 
tis might progress simultaneously, up 
to involvement of the jugular foramen 
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and intracrania venous sinuses.’ Lack 
of uptake on a previously positive gal- 
lium 67 study is generally accepted as 
a landmark for the success of therapy 
and discontinuation cf antibiotic 
treatment.’ However, this criterion 
cannot be applied in cases where initial 
gallium 67 uptake is unremarkable. 
Furthermore, the poor resolution of 
the scan may semetimes lead to mis- 
taken therapeutic decisicns.* The cur- 
rent consensus for long-term com- 
bined antibietic therapy is mainly 
based on clinical observations,*” while 
the issues of timing and the type of 
surgical intervention recuired are still 
being debated. =! 

In our cases, modification (case 1) or 
complete withcrawal (case 2) of the 
recommended antibiotic therapy was 
necessary after-only 3 weeks of admin- 
istration, dueto severe iatrogenic com- 
plications. The application of hyper- 
baric exygenation, although not 
backed up in this particular circum- 
stance by the preferred antibiotic 
therapy, was fellowed ky clinical and 
scintigraphic improvement, and the 
necrotizing otitis did not recur. Possi- 
ble side effects of hyperbaric oxygen- 


ation therapy barotrauma, oxygen 


toxicity. and Gecompression sickness 
were not observed. Although our ob- 
servations are by no means controlled, 
the favorable clinical course of the 
presented cases should at least be at- 
tributed to the beneficial effects of hy- 
perbaric oxygenation. 

Our experience with 1yperbaric ox- 
ygenation fer necrotizing otitis ex- 
terna implies that hyperbaric oxygen- 
ation should be considered as adjuvant 
therapy for the disease whenever a 
therapeutic pressure chamber is avail- 
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able. We suggest that even when other 
measures fail or become contraindi- 
cated due to severe complications, hy- 
perbarie oxygenation should be ap- 
plied. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Henry Adkins, MD, Youn W. Park, MD, Barberton, Ohio 


A 40-year-old black woman with a 
history of asthma and chronic sinusi- 
tis presented complaining of a 1- 
month history of hoarseness and a 
6-day history of increasing dyspnea. 
The patient stated, “My throat is clos- 
ing up.” 

Physical examination revealed la- 


ryngeal stridor, worse in the supine 
position, with moderate respiratory 
distress. Erythema and edema of the 
supraglottic area, particularly involv- 
ing the left side of the epiglottis and 
aryepiglottic fold, were noted on indi- 
rect laryngoscopy. 

Subsequently, direct laryngoscopy 


PATHOLOGIC QUIZ CASE 2 


was performed and biopsy samples of 
the edematous epiglottis and false vo- 
cal cords were taken. The histopatho- 
logic findings are illustrated in Figs 1 
and 2. 

What is your diagnosis? 


Alain H. Shikhani, MD; James Heroy, MD; Martin A. Goins III, MD, Baltimore, Md 


A 56-year-old woman presented 
with a 6-month history of left-sided 
postauricular swelling and tenderness 
and recurrent left-sided headaches, 
along with worsening numbness and 
weakness of the left side of the face. 
Seven years ago she had undergone a 
left temporal craniotomy and tympa- 
nomastoidectomy for removal of a 
meningioma invading the petrous tem- 
poral bone, the middle ear, and the 
mastoid, causing permanent total 
deafness on the left side. Physical ex- 
amination revealed a left postauricu- 
lar bulge with loss of calvarial bone, 
generalized weakness of the left facial 
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nerve without selective paralysis, and 
hypesthesia and hypalgesia of left V3 
with no motor deficits related to the 
trigeminal nerve. The Weber tuning 
fork test was lateralized to the right 
side. Otoscopy showed a dead-end 
obliteration of the ear canal (the canal 
skin was sutured closed during the last 
surgery). The rest of the examination 
was unremarkable. Results of a com- 
puted tomographic scan and magnetic 
resonance imaging revealed a 
5 X 3 X 3-cm mass in the posterior 
part of the left middle fossa, pushing 
the scalp in the mastoid region (Figs 1 
and 2). Angiogram did not reveal any 
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vascular displacement or tumor blush. 
The patient underwent a left-sided 
temporal craniotomy and extended 
mastoidectomy with removal of a mass 
from the left mastoid bone. The 
tegmen had been completely eroded by 
the tumor. The mass was removed and 
the dural defect was closed primarily. 
The mastoid bone was meticulously 
cleaned of any pathologic abnormali- 
ties, and the eustachian tube was probed 
and felt to be patent. Postoperatively 
there was no dizziness or nystagmus, and 
the facial weakness was unchanged. 
What is your diagnosis? 
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Pathologic Diagnosis: Sarcoidosis of 
the larynx. 

Sarcoidosis is a chronic granuloma- 
tous disease of unknown cause, which 
may affect multiple organs including 
the lungs, skin, lymph nodes, bone, 
liver, spleen, parotid, and lacrimal 
glands. Laryngeal involvement occurs 
in 1% to 5% of all cases.! 

The onset of sarcoidosis generally 
occurs in the third to fifth decade, with 
a predilection for blacks and females. 
An abnormal chest roentgenogram 
characterized by bilateral hilar and, 
usually, unilateral paratracheal lym- 
phadenopathy in the asymptomatic 
patient is the single most common 
presentation, accounting for approxi- 
mately 40% of all sarcoidosis cases.* A 
review of laryngeal sarcoidosis indi- 
cated that laryngeal involvement 
occurs as the sole manifestation of 
sarcoidosis in 7% of cases,’ while la- 
ryngeal sarcoidosis typically is mani- 
fested in patients with long-standing, 
multisystem disease. Hoarseness was 
the most common manifestation, and 
was present in 63% of laryngeal sar- 
coidosis. Dyspnea secondary to upper 
airway obstruction was present in ap- 
proximately 50% of cases.’ 

Gross examination by direct laryn- 
goscopy characteristically reveals an 
erythematous, edematous, nonulcer- 


Pathologic Diagnosis: Cholesterol 
granuloma of the temporal bone. 

Cholesterol granuloma, a clinical 
entity entirely distinct from cho- 
lesteatoma, is much more common 
than previously thought. The first case 
was described by Manasse’ in 1917, and 
since then, many articles have been 
published describing the local destruc- 
tive potential of this lesion.”’ Choles- 
terol granuloma has been noted to 
erode into the middle ear, the mastoid 
bone, the petrous apex, and even the 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


ative mucosa with nodularity.** The 
nodules may coalesce to form a mass- 
like lesion.’ The supraglottic larynx is 
the most commonly involved area. 

Histopathologic findings generally 
show a noncaseating epithelioid gran- 
uloma, consisting of epithelioid, mono- 
nuclear histiocytes and multinucle- 
ated giant cells** (Figs 1 and 2). Fibro- 
blastic tissue is found between the 
epithelioid cells.“° The microscopic 
morphology does not prove the diag- 
nosis of sarcoidosis, as it is identical to 
that of other granulomatous diseases. 

The differential diagnosis includes 
other granulomatous disorders, such 
as tuberculosis, blastomycosis, coccid- 
ioidomycosis, and syphilis. 

The serum angiotensin I-converting 
enzyme and gallium scanning have 
been shown to be of value in the diag- 
nosis of sarcoidosis. Furthermore, an- 
giotensin I-converting enzyme levels 
can be used in clinical practice to fol- 
low progression, or regression, of dis- 
ease activity. Kveim’s test is not 
widely used because of the extreme 
difficulty of obtaining the Kveim anti- 
gen. 

Systemic corticosteroids yield a fa- 
vorable response in 85% of cases and, 
therefore, represent the treatment of 
choice in most cases.’ However, with 
persistent symptoms or severe airway 
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cranial cavity, producing a variety of 
central and cranial nervous deficits. 
The pathologic process usually grows 
silently until it erodes the surrounding 
bone, producing unilateral hearing 
loss, tinnitus, vertigo, facial twitching 
or weakness, numbness of the face, or 
other signs of cranial nerve involve- 
ment. Otoscopy may reveal either a 
normal eardrum or a dark-bluish dis- 
coloration. This has been referred to as 
the idiopathic hemotympanum by 
Gruber.’ The pathogenesis of the dis- 
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problems, intralesional steroid injec- 
tions may be more effective. 

Although spontaneous regression 
can occur, the airway compromise is 
frequently severe enough to require 
tracheotomy. A more aggressive sur- 
gical approach in the form of thyrot- 
omy and localized excision, transoral 
resection, and supraglottic laryngec- 
tomy have also been described. A case 
of laryngeal sarcoidosis treated with 
supervoltage radiotherapy as an alter- 
native to tracheostomy was also 
reported.’ 
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ease has been studied in several mod- 
els. The principal precursor of choles- 
terol granuloma, chronic middle ear 
effusion, has been long recognized.’ 
The granuloma can be produced in the 
ear of animals by injecting oxalic acid 
or cholesterol into the tympanic 
cavity’ or by merely plugging the eus- 
tachian tube.: The lesion is thought to 
be a nonspecific tissue response of the 
temporal bone to the presence of the 
foreign body, ie, cholesterol crystals. 
Three factors are considered to play an 
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important role in its development: (1) 
hemorrhage, (2) interference with 
drainage, and (3) obstruction of venti- 
lation. The initial bleeding may be 
secondary to a hemorrhagic inflam- 
mation or diathesis, or trauma. Inter- 
ference with air exchange and clear- 
ance may be due to tubal obstruction, 
fibrosis, polyps, tympancesclerosis, or 
cholesteatoma.’ 

The bleod breakdown products are 
the main source of cholesterol and ini- 
tiate a foreign body reaction, including 
giant cell formation, fibrous and blood 
vessel proliferation, and development 
of the granuloma. Recurrent bleeding 
from these vessels or continued necro- 
sis of local tissue continues the cycle, 
enlarging the lesion.” 

The disease generally a‘fects one ear 
only; occasionally, both ears have been 
involved. In the differential diagnosis, 
one has to consider a hemotympanum 
associated with a hemerrnagic diathe- 
sis, aero-otitis, fracture of the tempo- 
ral bone, hemorrhagic myringitis or 
otitis media, an abnormelly high jug- 
ular bulb, and a glomus tumor. The di- 
agnosis can be established with accu- 
racy by computed tomcgraphy. The 
typical findings usually are a well- 
pneumatized temporal bone and an 
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ovoid, homogeneous, smoothly delin- 
eated granuloma that does not en- 
hance with intravenous infusion of 
contrast material.'? Other lesions of 
the petrous apex, such as neuromas, 
chondromas, carotid aneurysms, 
eosinophilic granulomas, and giant 
cell tumors do enhance. The lesions 
that can be confused with cholesterol 
granuloma by computed tomography 
include epidermoid cholesteatoma 
and mucocele,'* both of which are also 
sharply and smoothly marginated, 
ovoid, and nonenhancing. Magnetic 
resonance imaging may help in the 
differentiation by showing the choles- 
terol granuloma as an enhancing cys- 
tic lesion. To the best of our knowledge, 
magnetic imaging of a cholesterol 
granuloma has been reported only 
once in the literature to date.’ 
Macroscopically, the granuloma has 
a typical cystic brownish-yellowish ap- 
pearance due to the presence of lipids 
and cholesterol crystals. Microscopi- 
cally, it is composed of a cyst wall filled 
with cholesterol crystals surrounded 
by foreign body giant cells intermixed 
with fibrous granulation tissue and 
numerous blood vessels. These abnor- 
mal blood vessels tend to rupture, and 
areas of recent and old hemorrhages 
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Hyperbaric Oxygenation—Shupak et al 
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are seen side by side (Figs 3 and 4). 

The treatment of cholesterol granu- 
loma is surgery without delay to pre- 
serve residual hearing. In the elderly 
with no hearing, some surgeons prefer 
to follow a conservative approach, and 
observe rather than operate.® The ob- 
jectives are drainage (decompression 
allows resolution of recent cranial 
nerve deficits) and permanent aeration 
to prevent recurrence. The cyst wall 
need not be excised. Aeration may be 
through exteriorization via the middle 
ear and mastoid, or internal into a 
patent eustachian tube. Some authors 
have suggested aeration through a sil- 
icone catheter from the petrous apex to 
the mastoid bone or middle ear.® The 
translabyrinthine approach is the pro- 
cedure of choice if hearing and vestib- 
ular function have been destroyed." 
The infralabyrinthine or middle fossa 
approach may be used if hearing is to 
be preserved.'® 

A computed tomographic scan 
should be performed 1 year postopera- 
tively for follow-up. If the petrous apex 
is not well aerated, recurrence is pos- 
sible, and a yearly scan should be per- 
formed. 
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Letters to the Editor 


Ethical Use of Yellow Pages Listings 
by Physicians 


To the Editor.—I suspect that Denen- 
berg and Smith' may have missed the 
forest by looking at one tree in their 
criticism of the article by Reade and 
Ratzan.* The defense of plastic sur- 
geons was correct, but the fact remains 
that many doctors, who are not spe- 
cialists, are advertising as such. In the 
Hartford review, 1014 individuals 
claiming specialist status were re- 
viewed. Eighty-eight percent (895) 
were in the certified group and 12% 
(119) were eligible, but not certified. 

A study of the Baltimore (Md) Met- 
ropolitan Area’ underscores the infor- 
mation supplied by Reade and Ratzan. 
Again, an examination of the Yellow 
Pages and the Directory of Medical 
Specialists was made. Investigation of 
383 advertisers disclosed that 280 
(73% ) were certified and 103 (27%) 
were not. 

A consumer, using the provided in- 
formation, and expecting that these 
103 doctors were certified, would be 
misled. The US Supreme Court** and, 
lately, the state of Maryland’ have 
forbidden such advertising. 

Many of the physicians in the un- 
certified category may have had a 
proper amount of time in training in a 
specialized field, but either did not take 
or, more probably, were unsuccessful 
in their examinations. Should such an 
individual be permitted to advertise in 
the same manner as a board-certified 
doctor? 

Resolution of the problem will be 
sticky. The Peer Committee of the 
State Board of Medical Examiners will 
attempt to provide a satisfactory solu- 
tion by a careful review of the creden- 
tials of uncertified individuals. Any 
exception, however, will lead to two 
classes of “certification.” The regula- 
tory power of the State Board may 
then supercede that of the specialty 
Board groups. 

In retrospect, the physician does 
have the right under the First Amend- 
ment to advertise in an honest manner. 
A real problem, however, does exist in 
dealing with the group of doctors who 
are not certified. 

JOSEPH M. MILLER, MD 
Baltimore, Md 
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In Reply.—We would like to thank Dr 
Miller for his interest in the topic, and 
in our article. We appreciate Dr Mill- 
er’s agreement with the main thrust of 
our article, that qualified physicians of 
different specialties perform plastic 
surgery, and that several boards rec- 
ognized by the American Board of 
Medical Specialties certify their diplo- 
mates to perform plastic surgery. We 
would like to discuss Dr Miller’s com- 
ments on the definition of a specialist 
and, respectfully, take issue with his 
suggestion that governments should 
intrude into the board certification 
process to determine which physicians 
can list their practices in directories. 

While Dr Miller’s motives are com- 
mendable, we respectfully suggest 
that his proposed government regula- 
tion to restrict directory listings would 
harm patients rather than help them. 
The incumbent surgeon—let us call 
him Dr X—who is able to exclude his 
qualified competitors of other special- 
ties from directory listings leaves the 
consumer with the impression that the 
consumer has no choice. Doctor X can 
charge whatever he pleases and may 
provide whatever substandard care he 
wishes if the consumer/patient does 
not know he can “vote with his feet.” If 
the consumer does not know that qual- 
ified surgeons from various fields per- 
form the procedure he is interested in 
undergoing, he cannot “cast his eco- 
nomic ballot” intelligently. 

The two US Supreme Court cases 
that Dr Miller cites recognize the im- 
portance of preserving consumer 
choices in our allocation of consumer 
and medical resources. Far from for- 
bidding “such advertising,” those 
cases outlawed restraints on advertis- 
ing—restraints the Court believed 
were in violation of the First Amend- 
ment. 

Doctor Miller’s assumption that a 
physician is only a surgical specialist if 
he is board certified is contradicted by 


1480 Arch Otolaryngol Head Neck Surg—Vol 115, December 1989 


the American College of Surgeons in a 
recent official statement of that con- 
servative and influential organiza- 
tion.! 

We must remember the purpose of 
physician’s directory listings and ad- 
vertising—to inform the consumer, in 
understandable terms, of the work that 
a physician performs, regardless of the 
name of the medical society with 
which that physician is affiliated. 
What of the family practice physician 
who has been delivering babies at the 
hospital for the last 10 years? His 
legitimate hospital privileges to de- 
liver babies are subject to periodic re- 
view and quality assurance just as the 
obstetrics and gynecology specialist’s 
is. The family practice physician is not 
even board-eligible in obstetrics and 
gynecology, but he surely can honestly 
and legally inform the public of his 
practice in obstetrics. Quoting from Dr 
Miller’s US Supreme Court citation, 
“...a State may not suppress the dis- 
semination of concededly truthful in- 
formation about entirely lawful activ- 
A te a 

What does the public think when 
physicians attempt to prevent adver- 
tising by non-board-certified physi- 
cians or by nonspecialists? We cer- 
tainly are in favor of physicians’ ob- 
taining board certification, but we find 
it incongruous for the medical commu- 
nity to affirm a (non-board-certified) 
physician’s right to practice medicine, 
but not his right to inform the con- 
sumer about his practice. 

The US Supreme Court also found it 
incongruous. Referring to attorneys, 
the Court stated, “... it is at least in- 
congruous for those opposed to adver- 
tising to extol the virtues of the legal 
profession while also asserting that 
through advertising lawyers will mis- 
lead their clients.” We have not even 
touched on the fact that allowing one 
physician to advertise the services he 
provides while restricting the adver- 
tising of another physician who has 
full hospital privileges to provide the 
same services appears to us to be fla- 
grantly anticompetitive. 

Doctor Miller states, “The Peer 
Committee of the State Board of Med- 
ical Examiners will attempt to provide 
a satisfactory solution....’ Correct. 
However, the law in Maryland he cites, 
which puts restraints on advertising, 
although on the books for 3 years now, 
is under review, because, we under- 
stand, of problems with aceeptance, 
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enforeeability, and the law. Satisfac- 
tory enforcement of a possibly uncon- 
stitutional law is a “sticky” problem 
indeed. Doctor Miller continues, “The 
regulatory power of the State Board 
may then supersede that of the spe- 
cialty Board groups.” There, Dr Miller 
casts the issue in its purest form: 
should we encourage board certifica- 
tion by the government or by physi- 
cians. Fer our part, we are happy to 
leave the government out of medicine. 
We suspect mest physicians are not 
anxious to accept Dr Miller’s proposal 
for further government intrusion into 
medicine. 

In any event. the judicial power of 
the court supersedes the actions of any 
legislative or rezgulatery body, and we 
believe the US Supreme Court has al- 
ready indicatee its position: protect 
the unrestrictee flow of truthful infor- 
mation to the consumer. 

STEVEN M. DENENBERG, MD 
Omaha, Neb 


Howarpb W. SMITH, MD, DMD 
New Haven, Conn 
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News and Comments 


Continuing Education Program.—A 
program entitled “Current Clinical 
Concepts in Otolaryngology” will be 
held frem March 15 through 17, 1990, 
at the Sheraton (Fla) Bal Harbour ho- 
tel. Sponsored by the Division of Con- 
tinuing Medical Edueation, University 
of Miami (Fla)Schooal of Medicine, this 
course will offer 12 hours of Category 
1 credit. For further information, con- 
tact Division of Continuing Medical 
Education (D23-3), University of Mi- 
ami School ef Medicine, PO Box 
016960, Miami, FL 38101. 


Performing Arts Medicine Associa- 
tion.—The newly formed Performing 
Arts Medicine Association invites you 


Yellow Professionalism 


To the Editor.—We were surprised to 


receive a copy of the article by Drs De- 


nenberg and Smith'—via a third par- 
ty—criticizing our article on physician 
advertising,’ and further surprised to 
read the editorial footnote stating the 
need for a refutation in print of our 
article. 

Neither the authors nor the editor 
cited the correspondence between Drs 
Denenberg and Smith and us that was 
published in The New England Jour- 
nal of Medicine—correspondence that 
addressed the same issues that were 
restated in the above article. 

Rather than repeat our previously 
published responses, we would refer 
you and your readership to that 
correspondence.* 

JULIA M. READE, MD 
Boston, Mass 


RICHARD M. RATZAN, MD 
Farmington, Conn 
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3. Reade JM, Ratzan RM. Reply to correspon- 
dence re: yellow professionalism. N Engl J Med. 
1988;318:117c. 


In Reply.—The correspondence re- 
ferred to by Dr Reade and Dr Ratzan 


to join its other member-physicians to 
help ensure the best quality medical 
care for instrumentalists, vocalists, 
actors, and dancers. This association is 
dedicated to (1) sharing information 
among artists, teachers, and physi- 
cians through meetings, the annual 
Medical Problems of Musicians and 
Dancers Symposium held each sum- 
mer during the Aspen (Colo) Music 
Festival, and by means of the journal 
Medical Problems of Performing Art- 
ists; (2) promoting research to under- 
stand the physiology and pathology of 
disorders that affect performers; and 
(3) promoting education and training 
to help physicians provide the most 
effective and appropriate therapy pos- 
sible. For further information, contact 
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in The New England Journal of Med- 
icine reflected substantial agreement 
with many of the points made by our 
article in the ARCHIVES. Specifically, 
Dr Reade and Dr Ratzan stated: “We 
agree that physicians trained in other 
surgical subspecialties [than general 
plastic surgery] may be competent to 
perform certain plastic procedures.” 
They agreed that facial plastic sur- 
geons, trained in otolaryngology, 
should be able to describe their spe- 
cialization in facial plastic surgery 
under an appropriate heading in the 
yellow pages. 

Doctor Reade and Dr Ratzan also 
noted with “regret” an error in their 
methodology. Their correspondence 
was run under the rubric of a “cor- 
rection.” We stand by our more com- 
plete study, based on more complete 
data and corrected methodology, as 
published in the ARCHIVES. 

As the Chairman of the Federal 
Trade Commission recently testified 
before Congress, otolaryngologists 
provide useful and helpful information 
to the public when they disclose their 
specialization in facial plastic surgery 
under appropriate headings of the yel- 
low pages. 

STEVEN M. DENENBERG, MD 
Omaha, Neb 


HOWARD W. SMITH, DDS, MD 
New Haven, Conn 


Performing Arts Medicine Associa- 
tion, 1301 W 38th St, Suite 401, Austin, 
TX 78705. 


Surgery Workshop.—On February 1 
and 2, 1990, The Cleveland (Ohio) 
Clinic Foundation is sponsoring a con- 
tinuing education program entitled 
“Soft Tissue Surgery Workshop.” The 
course has been approved for Category 
1 credit and will be held at The Clinic 
Center Hotel, Cleveland. For further 
information, contact The Cleveland 
Clinic Educational Foundation, De- 
partment of Continuing Education, 
9500 Euclid Ave, TT31, Cleveland, OH 
44195-5241; telephone, 444-5696 (local), 
800-762-8172 (Ohio), or 800-762-8173 
(outside Ohio). 
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THE VOICE FOUNDATION 


NINETEENTH ANNUAL SYMPOSIUM 


CARE OF THE PROFESSIONAL VOICE 
to be held at 


HOTEL WARWICK 


Philadelphia, Pennsylvania 


the week of June 3-8, 1990 
In association with 
Jefferson Medical College 
Thomas Jefferson University 
Curtis Institute of Music 
University of Wisconsin-Madison 
Vocal Dynamics Laboratory of Lenox Hill Hospital 
And 
The Academy of Vocal Arts 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
THE VOICE FOUNDATION 


40 West 57th Street, Rm. 300 
New York, New York 10019 
(212) 581-2530 





UNIVERSITY OF ZURICH/SWITZERLAND 
MICROSURGERY COURSE IN 3 D 


SEPTEMBER 17-20, 1990 


This 4 day course is designed to provide a 3 D live VIDEO 
demonstration of the techniques of tympanoplasty and stape- 
dotomy used at the ENT Department of the University of Zu- 


rich. Ample time is provided for discussions. 


Temporal bone dissection: 


available for a limited number of participants 
Fee: Sfr. 600.- incl. coffee and lunch (temporal 


bone dissection not included) 

Sfr. 650.- after July 15, 1990 
Information: Prof. U. Fisch 

ENT Dept., University Hospital 

8091 Zurich/Switzerland 
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Contemporary Neurciogy Series, Number 32 


Since the first edition of tnis title 
was published in 1979 to highl+ favorable 
reviews, there have keen extensive changes 
in the tests employee in diagnosing 
vestibular disorders. 

These changes — and more — are 
discussed in the greatly expanded second 
edition of Clinical Neurophysiology of the 
Vestibular System, . volume that delivers 
a succinct presentation of everything 
today's physician must understand about 
neurotology. 


Nearly 50% larger than the previous 
edition, this text is completely rewritten and 
updated with newwesearch, new tests, new 
references — and a substantial number of 
new illustrations. 

Specifically, you'll find in the second 
edition... 

m 113 figures, 65 completely new to this 
edition, including exampies df MR and CT 
scans, and algorithms for diagnosis and 
management ofvarious conditions 

@ 32 tables, 22 completely new 

m A new chapter, “The History in the Dizzy 
Patient;’ emphasiaing the history, 


gil À NIC ow with an added focus on clinical diagnosis 
7 » and management — the thoroughly revised 
second edition of a “superb text”” 


Clinical Neurophysiology of the Vestibul 


`K Arnals of Neurology 


ar System 


diagnosis and management of patients end Eien 





suffering from various types of dizziness gm seas WER | 
m Increased coverage of new diagnostic = 2 A BL e o F CoN T ENTS eS 
chnigns, with commentsonthk PART. The Vestibular System 
poraa) voked ootentiii 1. Vestibular Function: An Overview 
ed p i i 2. The Peripheral Vestibular System 
m Significantly expanded discussion 3. The Central Vestibular System 


of clinical management techniques in 
Part III, “Diagnosis and Management 
of Common Neurotologic Disorders?’ 


With its lucid style, informative System 
content, and authoritative coverage 6. Electronystagmography 
of recent discoveries in the physiology and 7. Rotational and Other Newer 
pathophysiology of the vestibular system, Diagnostic Tests 
Clinical Neurophysiology of the Vestibular 8. Clinical Evaluation cf Hearing 


System, 2nd Edition, represents a work you ‘ i 
will value in your professional library. Order Part Hl. Diagnosis and Management of 
Common Neurotologic Disorders 


our copy today. . : 
y p) y 9. Infectious Disorders 


Part II. The Evaluation of the Dizzy Patient 
4. The History in the Dizzy Patient 
5. Bedside Examination of the Vestibular 


By Robert W. Baloh, MD, Professor, 10. Benign Positional Vertigo 
Department of Neurology, Division of Head 11. Endolymphatic Hyd-ops (Meniere’s 
and Neck Surgery (Otolaryngology), UCLA Syndrome) 

School of Medicine, Los Angeles, California; 12, Vascular Disorders 

and Vicente Honrubia, MD, Professor, 13. Tumors 

Director of Research, Division of Head and 14. Trauma 

Neck Surgery, (Otolaryngology), UCLA 15. Metabolic Disorders 

School of Medicine, Los Angeles, California. 16, Developmental Disarders 

About 325 pages. 113 figures, 32 tables. 17. Other Neurologic D:sorders 

Ready January 1990. About $60.00. Appendix 
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Electrodiagnosżs in Diseases of Nerve and Muscle: Seizures and Epilepsy 


Principles and Practice, 2nd Edition 


Written by a widely respected zuthority on the subject, this is the 
best comprehensive text on electrodiagnosis. Now completely 
updated and revised. it includes 1200 new citations culled trom 


over 2500 recent puslications. 
By Jun Kimura, MD. 
709 pp. 253 ill. 198% $85.00. 


EE ee en 
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Volume 31 in the Contemporary Neurology Series 

Everything you need to know about epilepsy is clearly explained in this 
definitive guide to clinical practice. In addition to practical guidelines 
for making difficult diagnostic and therapeutic decisions, the book 
offers scores of sample EEG tracings and other userul illustrations. 

By Jerome Engel, Jr., MD, PhD. 


536 pp. 228 figures and tables. 1989. $90.00. 
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1, WES PLEASE SEND M 
PLEASE SENI ON 30-DAY APPROVAL © 0584. Baloh & Honrubia: Clinical Neurophysiology of the Vestibular System, i 





O 2295. Curran et al.: Forensic Psychiatry and Psychology $56.00. May 1986. 

C] 4156. Gilman & Newman: Manter & Gatz's Essentials of Clinical 
Neuroanatomy and Neurophysiology, 7th Edition. $17.98. 1987 

O 7737. Schatz: Orthostatic Hypotension. $30.00. March 1986 


d 
2nd Edition. About $60.00. Ready January 1990. 4 
i apa sib be (] 3201. Engel: Seizures and Epilepsy. $90.00. July 1989. i 
4 |} 5342. Kimura: Electrodiagnosis in Diseases of Nerve end Muscle: i 
— Address Principles and Practice, 2nd Edition. $85.00. April 1989 
FI City '] 8921. Victor et al.: The Wernicke-Korsakoff Syndrome, 2nd Edition. - 
$49.00. January 1989. 
a j ie 
State _ Zip -] 9764. Eadie: Clinical and Experimental Neurology, Vol. 24. $98.00. 1988. J 
3 C) Payment Enctosed. We pay postage and handling. [] 9763. Eadie: Clinical and Experimental Neurology, Vol. 23. $80.00. 1987. a 
i Pennsylvania residents please include 6% state sales tax. O 6971. Plum: Advances in Contemporary Neurology. $45.00. Sept. 1988. i 
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NTERNATIONAL CONFERENCE 


REHABILITATION 
OF THE , 
HEAD ( 
AND 

NECK 
CANCER 

PATIENT 


wren 
“33% 


March 14-18, 1990 
The Ritz Carlton Hotel 
Dearborn, Michigan 


AND WORKSHOP 


1 Multidisciplinary approach to restore head and neck cancer patients to normal and productive lives 


PHOTOGRAPHY 
FOR 








This conference is designed to address both current issues c 
treatment and rehabilitation of patients with head and neck 
cancer and the formulation of recommendations for research 
to optimize treatment and rehabilitation in the future. 


Physicians, nurses, dentists, therapists, and other health 
professionals dealing with any of the following patient 
problems should attend: 


* DRUG TOXICITY * MASTICATION 


* SPEECH * PAIN 

* SWALLOWING * INFECTION 
* COSMESIS * SALIVATION 
* NUTRITION * TASTE 

* VOICE * SMELL 


* EARLY VOCAL CORD CA. 


FOR INFORMATION CONTACT: 
INTERNATIONAL CONFERENCE AND WORKSHOI 
4201 ST. ANTOINE, 5E-UHC 

DETROIT, MI 48201 

(313) 577-0804 











PHYSICIANS 


Little Rock, Arkansas 
March 30 - April 1, 1990 


ay A 


A seminar on photography tailored to the 
needs of physicians. Co-sponsored by the 
University of Arkansas for Medical Sciences 


and the Committee on Professional Education 
of the Biological Photographic Association. For 
registration, accomodations and CME credit 
information, contact: 





A 


Kenneth V. Michaels 

(501) 686-5570 

University of Arkansas for Medical Sciences 
Campus Media Services, Siot 608 

4301 West Markham, Little Rock, AR 72205 
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THE AMERICAN SOCIETY 
OF 


PEDIATRIC OTOLARYNGOLOGY 


5th Annual Scientific Meeting 
Four Seasons Hotel, Toronto, Canada, 


May 17, 18, 19th 1990 
Presidents Reception, Academic 
Program, and Breakfast with the 

Teachers. Social and Spouse Program 
Up to 16 Hrs CME Credit 


For Further Information and Registration Contact 
Sheila Seid, Medical Convention Planning | 
550 Washington St. #621 | 
San Diego, CA 92103 
(619) 298-6617 
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Ultrastructural studies of human round window membrane 
[Carpenter] 585 (My) 

Epstein-Barr Virus 

Nasopharyngeal carcinoma with cervical nodal metastasis, 
[Nuss] 998 (Au) 

Oral hairy leukoplakia [Heller] 636 (My) 

Undifferentiated carcinoma of nasopharyngeal type of tonsil 
[Klijanienko] 731 (Je) 
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Psychological profile of patients with Meniere’s disease 
Coker] 1355 (No) 

Equipment and Supplies 

Esophageal stethoscope: another possible cause of vocal 
cord paralysis [Friedman] 95 (Ja) 

xtian mask-acquired supraglottitis (letter) [Vaught] 394 
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Significant new contribution to radical head and neck sur- 
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imiting blood loss [Ward] 921 (Au) 

Erythema Multiforme 

Stevens-Johnson syndrome with supraglottic laryngeal ob- 
struction [Koch] 1381 (No) 

Esophageal Dysmotility see Esophageal Motility Disor- 
ders 

Esophageal Motility Disorders 

Pharyngoesophageal dysmotility in globus sensation [Wil- 
son] 1086 (Se) 

Esophageal Neoplasms 

Immediate reconstruction of pharyngoesophageal defects: 
preference or reference [Lam] 608 (My) 

Esophageal Reflux see Gastroesophageal Reflux 

Esophageal Sphincter see Esophagogastric Junction 

Esophageal Stenosis 

Effects of radiation on tracheoesophageal puncture: retro- 
spective study [Trudeau] 1116 (Se) 

Esophagogastric Junction 

Pharyngoesophageal dysmotility in globus sensation [Wil- 
son] 1086 (Se) 

Esophagus 

Effects of radiation on tracheoesophageal puncture: retro- 
spective study [Trudeau] 1116 (Se) 

Esophageal stethoscope: another possible cause of vocal 
cord paralysis [Friedman] 95 (Ja) 

Facilitating training in tracheoesophageal prosthesis place- 
ment [Enderle ] 853 (Jy) 

Replacement of upper esophagus: results with myocutan- 
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tion after laryngectomy [Lavertu] 350 (Mr) 
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voice restoration [Saito] 494 (Ap) 
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Esthetics 

iy g facial animation on aging upper half of face [Elis] 

10 (Je) 

Malar augmentation: paeent classification and placement 
[Prendergast] 964 (Au) 

Ethers 

Biodistribution of indium 111-labeled dihematoporphyrin 
ether in papillomas and body tissues: relevance to photo- 
dynamic therapy [Shikowitz] 845 (Jy) 

ae ine ad in photodynamic therapy [Weissler] 139 
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[Miller] (reply) [Denenberg] 1480 (De) 

Yellow professionalism (letter) [Reade] (reply) [Denen- 
berg) 1481 (De) 
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with free flap reconstruction [Bridger] 308 (Mr) 
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Anterior craniofacial resection for ethmoid and nasal cancer 


with free flap reconstruction [Bridger] 308 (Mr) 
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sinuses [Blitzer] 1112 (Se) 
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[Fisher] 779 (Jy) 
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Microscopic endonasal surgery of paranasal sinuses and 
parasellar region [Amedee] 1103 (Se) 
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Evaluation Studies 
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(Se) 

Comparison of computed tomography and magnetic reso- 
nance imaging in chronic otitis media with cholesteatoma 
[Koltai] 1231 (Oc) 

Comparison of small fenestra stapedotomies with and with- 
out KTP 532 laser [Pillsbury] 1027 (Se) 

Comparison of standard vs new prototype endotracheal 
tube [Anonsen] 1159 (Oc) 

5-year results of functional neck dissection for cancer of 
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Inflammatory neck masses in children: comparison of com- 
puted tomography, ultrasound, and magnetic resonance 

imaging [Healy] 1027 (Se) 

Interobserver variability in interpretation of fine-needle 
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(De 


Myringotomy with and without tympanostomy tubes for 
chronic otitis media with effusion [Mande] | 1217 (Oc) 

Preoperative imaging in primary hyperparathyroidism: 
role of thallium-technetium subtraction scintigraphy 
[Foster] 1197 (Oc) 

Evoked Potentials, Auditory 

Evoked otoacoustic emissions and sensorineural hearing 
loss [Collet] 1060 (Se) 

Evoked Response Audiometry see Audiometry, Evoked 
Response 
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Superior and transantral orbital decompression procedures: 
effects on increased intraorbital pressure and orbital dy- 
namics [Stanley] 369 (Mr) 
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Preservation of eye in paranasal sinus cancer surgery (let- 
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Intraocular pressure as index of ocular injury in orbital 
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[Arts] 994 (Au) 
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(letter) [Kersten] (sph) [Mathos 1634 (My) 
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ihe ii animation on aging upper half of face [Ellis] 

10 (Je 

Versatile midforehead browlift [Cook] 163 (Fe) 

Eyelid Diseases 
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[Hughes] 661 (Je) 

Orbital rehabilitation in patient with facial paralysis [Cal- 
houn] 555 (My) 

Sudoriferous cysts (cysts of Moll’s glands) [F laiz] 752 (Je) 

Eyelid Neoplasms 

Lower eyelid reconstruction [Calhoun] 423 (Ap) 

Eyelids 

Eyelid surgery [Murikami] 1286 (No) 
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Craniofacial resection: 11-year experience at University of 
Virginia, Charlottesville [Hanson] 423 (Ap) 

Facial contouring with outer table calvarial bone: 4-year 
experience [Powell] 1454 (De) 

Facial plastic surgery course, Morelia, Mexico [Larrabee] 
1035 (Se) 

Hereditary agenesis of nasal cartilage: surgical implications 
[Robinson] 985 (Au) 

Iatrogenic retropharyngeal emphysema with impending 
airway obstruction [Breznick] 1367 (No) 

Jack R Anderson lecture [Sarver] 566 (My) 

Malar augmentation: patient classification and placement 
[Prendergast | 964 (Au) 

ae flap reconstruction for facial deformities [Adams] 
139 (Fe) 
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plants in rabbit [Goding] 217 (Fe) 
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toxin (letter) {[Sandees| (reply) [Biglan] 882 (Jy) 

Facial Neoplasms 


Parotitis and facial nerve dysfunetior [Andrews] 240 (Fe) 
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Comparative study of tallopian canal at meatal foramen and 
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Tuberculosis of middle ear in infant (Bavidson| 876 (Jy) 

Facial Paralysis 

Clinical experience with electroneurography in pediatric 
patient [Pavey | 600 oy) 

Comparative study of fillopian canal at meatal foramen and 
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bury] 1161 (Oc) 
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houn] 555 (My) 
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otitis media [Salonen»48 (Ja) 
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Thrombolysis in microsascular surg=ry using tissue-type 

lasminogen activator [Romano] 1348 (No) 
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Chondromyxoid fibroma of mastoid invading occipital bone 
[Kitamura] 384 (Mr) 

Use of injectable cultured humarfibroblasts for percutane- 
ous tissue implantation: experimental study [Remmler] 
837 y) 
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[Kitamura] 384 (Mr) 
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sinuses [Blitzer] 11127Se) 
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Involution of juvenile nasopharyngeal angiofibroma with 
intracranial extension: case report with computed tomo- 
graphic assessment [Jacobsson ] 238 (Fe) 

Surgical management of nasopharyngeal angiofibroma in- 
volving cavernous sinus [Close] 1091 (Se) 

Fibronectins 

Plasmin and fibronectin degradation in chronic secretory 
otitis media [Salonen] 48 (Ja) 

Fibrosarcema 

Fibrosarcoma of mandible following supravoltage irradia- 
tion: report of case [Moloy] 1250 (Oc) 

Fibrosis 

Desmoplastic melanoma: histologic correlation with behav- 
ior and treatment [Beenken| 374 (Mr) 

rou Dysplasia, Monostotic see Fibrous Dysplasia of 
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Fibrous Dysplasia of Bone 

Monostotic fibrous dysplasia of temporal bone [Talmi] 1136 
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[Rhodes | 915 (Au) 
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Cleft palate fistula repair: improved results by addition of 
bone [Schultz] 65 (Ja) 

—— intermittent perilymph fistula [Pillsbury] 903 
(Au) 

Treatment of labyrinthine fistula [Palva] 804 (Jy) 

Flavones 

Factor in feod that impairs endolymphatic sae sodium- and 

tassium-dependent adenosinetriphosphatase in vivo 
Hunsaker} 903 (Au) 

Flow Cytometry 

Alternative to flow cytometry for study of tumor cell kinet- 
ics [Weissler] 1028 (Se) 

Fluoresceins 

Acute blood flow changes in rapidly expanded and adjacent 
skin [Ricciardelli] 182 (Fe) 

Fluorouraeil 

Actinic cheilitis: prospective study comparing 4 treatment 
methods [ Robinson] 848 (Jy) 

Carboplatin: better platinum in head and neck cancer? [Voll- 
ing] 695 Je) 

Prognostic indicators in head and neck cancer patients re- 
sorag combined therapy [Davis] 1443 (De) 

Superselective intra-arterial chemotherapy of advanced 
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Hunsaker] 903 (Au) 
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Effects of oral cromolyn on nasal response due to foods 

[Pelikan] 1238 (Oc) 

Forehead 

Versatile midforehead browlift [Cook] 163 (Fe) 
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Diplophonia? (letter) [Bennett] 248 (Fe) 
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Augmented fixation of mandibular fractures with threaded 

Kirschner wire [Coniglio] 699 (Je) 
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Reevaluation of indications for orbital rim fixation and orbit- 
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lar] 1025 (Se) 
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826 (Jy) 

Intraocular pressure as index of ocular injury in orbital 

fractures [Arts] 213 (Fe) 
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Craniofacial resection of ossifying fibromas and osteomas of 

sinuses [Blitzer] 1112 (Se) 

Endoscopic sinus surgery for mucoceles: viable alternative 

[Fisher] 779 (Jy) 

Microscopie endonasal surgery of pona sinuses and 

parasellar region [Amedee ] 1103 (Se) 

Secure endoscopie sinus surgery as adjunct to functional 

nasal surgery [Toffel] 822 (Jy) 
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tial of chinchilla: alleviation of furosemide- induced oto- 
toxicity [Ikeda] 500 (Ap) 
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enhanced magnetic resonance imaging in facial nerve le- 
sions [Kemink] 661 (Je) À 

Gadolinium: new gold standard for diagnosing cerebellapon- 
tine angle tumors [Sidman] 1244 (Oc) 1 

Gadolinium-enhanced magnetic resonance imaging of tu- 
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Kawasaki disease and cervical adenopathy [April] 512 (Ap) 

yea h tudy by h dish 
utonomic innervation in pharynx: s orseradis 
peroxidase tracer mithod [Oyagi] 1358 iN A 

Gastroesophageal Reflux : : 

sonal ae dysmotility in globus sensation [Wil- 
son] 1086(Se) 

Tracheoesophageal procedures and voice restoration (let- 


Arch Otolaryngol Head Neck Surg—Vol 115, December 1989 


ter) [Singer] (reply) [Modica] 633 (My) 
Gentamicins 
ae therapy in tympanostomy (letter)(Pickard | 394 
Gingiva 
Plasma cell granuloma [Drucker] 998 (Au) 
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Globus Hystericus see Conversion Disorder 
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long-term results [Tucker] 1341 i 0) 

Offiee-based system for voice analysis [Berke] 74 (Ja) 

Onygen mask-acquired supraglottitis (letter) [Vaught] 394 
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Graft Survival 
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skin [Ricciardelli] 182 (Fe) 
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mastoid surgery [Waguespack] 1028 (Se) 
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experience [Powell] 1454 (De) 

Fate of skin element of pectoralis major flap in intraoral 
reeonstruction [Wei] 360 (Mr) 

Freeomental reconstruction of complicated head and neck 
wounds [Donegan] 663 (Je) 

Geometry of vascular pee in free tissue transfers to head 
and neck [Urken] 954 (Au) 

Microvascular free flap reconstruction for head and neck 
defects [Wenig] 1118 (Se) 

Microvenous grafts to arterial defects: use of mechanical or 
suture anastomoses [Gilbert] 970 (Au) 

Nonngid reconstruction of mandible [Tucker] 1190 (Oc) 
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Pericranial free grafts in face [Powell] 187 (Fe) 

Subcutaneous pame flap [Shumrick] 423 (Ap) 

Surgical considerations in open rhinoplasty ee to clo- 
sure of septal perforations [Arnstein] 435 (Ap) 
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Gram-Negative Bacteria 

Posterior nasal paeking: are intravenous antibiotics reall 
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Granuloma 
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Comparison of standard vs new prototype endotracheal 
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Management of petrous apex lesions [Franklin] 1121 (Se) 

Plasma cell granuloma [Drucker] 998 (Au) 
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Haemophilus influenzae 

Comparative evaluation of cefuroxime axetil and cefaclor 
for treatment of acute bacterial maxillary sinusitis [Syd- 
nor] 1430 (De) 
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without recurrent acute otitis media: scanning electron- 
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New concepts in hair replacement [Fleming] 278 (Mr) 
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loss [Collet] 1060 (Se) 
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Rhinoplasty and general anesthesia: halothane vs enflurane 
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Long-term follow-up of chemotherapy in advanced head and 
neck cancer [Spaulding] 68 (Ja) 
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Radiothera ey or surgery for subclinical cervical node me- 
Cotas how] 981 (Au) 

Role of endoscopy in evaluating head and neck cancer pa- 
tients: conclusion of multi-institutional prospective study 
[Donald] 553 (My) 

Sleep apnea syndrome after irradiation of neck [Herlihy] 
1467 (De) 


Surgical access for clivus chordoma: University of Califor- 
nia, San Francisco, experience [Crumley] 295 (Mr) 

Surgical quality control in head and neck cancer: study 73-03 
of Radiation Therapy Oncology Group [Jacobs] 489 (Ap) 

Synopsis of 1989 eastern and Canadian regional scientific 
program of American Academy of Facial Plastic and Re- 
constructive Surgery [Freeman] 786 (Jy) 

Transfacial approach for combined anterior craniofacial tu- 
mor ablation [Panje] 301 (Mr) 

Transoral carbon dioxide laser ablation for cancer, tumors, 
and other diseases [Panje] 681 (Je) 
Transplantability of human head and neck squamous cell 
carcinomas in athymic nude mice [Braakhuis] 1076 (Se) 
Treatment of clinically negative neck in advanced cancer of 
head and neck [Weissler] 691 (Je) 

HEAD AND NECK SOCIETY NEWS 

22 (Ja), 149 (Fe) 

Head Injuries 

Free omental reconstruction of complicated head and neck 
wounds [Donegan] 663 (Je) 

Head Protective Devices see Protective Devices 

Health Promotion 

oe ae in America: 25 years of progress [Bailey] 433 
( 

Hearing 

Acoustic tumor surgery: prognose factors in hearing con- 
servation [Shelton] 1213 (Oc) 

Hearing restoration in Scenes [Lambert] 11 (Ja) 

Long-term hearing results following middle fossa vestibular 
nerve section [Pillsbury] 141 (Fe) 

Hearing Aids 

md programmable hearing system [Waguespack] 1281 
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Safety and effectiveness of implanted electromagnetic hear- 
ing device [Gates] 924 (Au) 

Hearing Disorders 

National Institutes of Health Consensus Development Con- 
ference Statement on Cochlear Implants [Consensus De- 
velopment Panel | 31 (Ja) 

Tuberculosis of middle ear in infant [Davidson] 876 (Jy) 

Hearing Loss, Bilateral see Hearing Loss, Partial 

Hearing Loss, Noise Induced 

Combined effects of aspirin and noise in causing permanent 
hearing loss [Carson] 1070 (Se) 

Perel oss, Partial 

Adenoidectomy for secretory otitis media [Austin] 936 (Au) 

ane roa in tympanosclerosis caused by grommets [Tos] 

1 (Au 

Human leukocyte antigen in childhood unilateral deafness 
[Matsuki] 46 (Ja) 

Myringotomy with and without tympanostomy tubes for 
chronic otitis media with effusion [Mandel] 1217 (Oc) 

Otitis media: incidence, duration, and hearing status [Ro- 
land] 1049 (Se) 

Safety and effectiveness of implanted electromagnetic hear- 
ing device [Gates] 924 (Au) 

Sensorineural loss in chronic otitis media: is it clinically 
significant? [Levine] 814 (Jy) 

Severe vs profound sensorineural hearing loss in children: 
implications for cochlear implantation [ ny) T77 (Jy) 

Treatment of labyrinthine fistula [Palva] 804 (Jy) 

Hearing Loss, Sensorineural 

Animal model of hearing loss from alpha-difluoromethylor- 
nithine [Jansen] 1234 (Oc) 

Audiologic findings after stereotactic radiosurgery in acous- 
tic daecinomas | Rertank 553 (My) 

Blood viscosity and hearing levels in Caerphilly Collabora- 
tive Heart Disease Study [Gatehouse] 1227 (Oc) 

Evoked otoacoustic emissions and sensorineural hearing 
loss [Collet] 1060 (Se) 

Human leukocyte antigen in childhood unilateral deafness 
[Matsuki] 46 (Ja) 

Large vestibular aqueduct syndrome in children: review of 
En aoe and description of new clinical entity [Levenson] 

a 
Long-term results of lateral skull-base tumor surgery [Wa- 
espack] 1415 (De) 

Safety and effectiveness of implanted electromagnetic hear- 
ing device [Gates] 924 (Au) 

Sensorineural loss in chronic otitis media: is it clinically 
significant? [Levine] 814 (Jy) 

Severe vs profound sensorineural pearing, loss in children: 
implications for cochlear implantation [Healy] 777 (Jy) 

Sudden sensorineural hearing loss as presentation of multi- 
ple sclerosis [Franklin] 41 (Ja) 

Hearing Tests 

Acoustic tumor surgery: prognosis factors in hearing con- 
servation [Shelton] 1213 (Oc) 

Audiologic findings after stereotactic radiosurgery in acous- 
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tic neurinomas [Kemink] 553 (My) 

Otitis media: ineidence, duration, and hearing status [Ro- 
land] 1049 (Se) 

Heart Diseases 

Blood Leas Rese hearing levels in Caerphill y Collabora- 
tive Heart Disease Study [Gatehouse] 1227 (Oc) 

Helper Cells 

Interleukin 2 reeeptor expression in patients with head and 
neck squamous carcinoma: effects of thymosin alpha, in 
vitro [Wolf] 1345 (No) 

Hemangioma 

Intramuscular hemangioma, small vessel type, masseter 
Moys (also known as infiltrating angiolipoma) [Rushin] 

(Jy) 

Treatment of oral y vascular malformations using neo- 
dymium: YAG laser [Suen] 1329 (No) 

Hematoma 

Alternative treatment for wrestlers hematoma (letter) 
[Jaffee] (reply) [Schuller] 995 (Au) 

mort injury and use of headgear in wrestlers [Schuller] 

14 (Je 

Technique to treat wrestlers’ auricular hematoma without 
interrupting training or competition [Schuller] 202 (Fe) 

Tracheoesop al procedures and voice restoration (let- 
ter) [Singer] (reply) [Modica] 633 (My) 

Tee retropharyngeal hematoma [Myssiorek] 1130 
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Upper airway obstruction secondary to warfarin-induced 
sublingual hematoma [Cohen] 718 (Je) 

Wrestlers hematoma (letter) [Koopman] (reply) [Schuller] 
995 (Au) 

Hematoporphyrins 

Biodistribution of indium 111-labeled dihematoporphyrin 
ether in papillomas and body tissues: relevance to photo- 
dynamic therapy [Shikowitz] 845 (Jy) 

preteen a 

Adenotonsillectomy: safe een procedure (letter) [Al- 
pern] (reply) [Maniglia] 749 (Je) 

Carotid artery rupture following twice-a-day radiation ther- 
apy [Kimmelman] 275 (Mr) 

Hemostasis, Surgical 

Adenotonsillectomy: safe outpatient procedure (letter) [Al- 
pen (reply) [Maniglia] 749 (Je) 

A oo ectomy: safe outpatient procedure [Maniglia] 
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oe to packing in septorhinoplasty [Reiter] 1203 
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Rioja ae in head and neck surgery [Har-E]} 905 
(Au 

Significant new contribution to radical head and neck sur- 

ery: argon beam coagulator as an effective means of 
ting blood loss [Ward] 921 (Au) 

Surgery in patients with coagulopathies using desmopressin 
acetate [Bi ]663 (Je) 

Hereditary D s 

Autosomal recessive nonsyndromal profound childhood 
deafness in large pedigree: audiometric features of affect- 
ed persons and obligate carriers [Marres] 591 (My) 

Inherited nasal and laryngeal degenerative chondropathy 
[Kurien] 746 (Je) 

Neurofibromatosis type II of head and neck [Costantino] 
380 (Mr) 

Herpes Simplex 

Intermittent herpes simplex (letter) [Savitt] 248 (Fe) 

Heterograft see Transplantation, Heterologous 

Heterotopic Tissue see Choristoma 

Histamine H2 Receptor Blockaders 

Histamine 2 antagonists in allergic rhinitis: relationship of 
clinical repam and serum concentrations of total and 
specific IgE antibody levels [Testa] 950 (Au) 

Histiocytosis X 

Otologic manifestations of Langerhans’ cell histiocytosis 
Skea pag 807 (Jy) 

Histoacryl see Cyanoacrylates 

Histology 

Interobserver variability in interpretation of fine-needle 
ma biopsy of head and neck masses [Peters] 1438 
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History of Medicine 

Deformity termed 
operation [Roe] 1 

Tripod concept [Anderson] 1168 (Oc) 

HIV Seropositivity 

Oral hairy leukoplakia [Heller | 636 (My) 

HLA Antigens 

Human leukocyte antigen in childhood unilateral deafness 
[Matsuki] 46 (Ja) 

Hoarseness 

Comparison of standard vs new prototype endotracheal 
tube [Anonsen] 1159 (Oc) 

Laryngeal paralysis as presenting sign of aortic trauma 
[Woodson] 1100 (Se) 

Homeostasis 

Decreased adenosine triphosphatase activity in absence of 
adrenocorticosteroids karey] 817 (Jy) 

Horseradish Peroxidase see Peroxidases 

Hospital Economics see Economics, Hospital 

Hospitalization 

Hospital resource consumption and outcome: route of ad- 
mission and age for hospitalized otolaryngology patients 
[Muñoz] 87 (Ja) 

t atient tonsillectomy and adenoidectomy [Levine] 275 
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Hospitals, Teaching 
Hospital resource consumption and outcome: route of ad- 
mission and age for hospitalized otolaryngology patients 
[Muñoz] 87 (Ja) 
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Rhinoplasty and general anesthesia: halothane vs enflurane 


y o and its correction by simple 
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Hyperbaric Oxygenation 
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externa |Shupakj 1470 (De) 

Mandibular osteoradienecrosis [Farmer] 141 (Fe) 

hyroidism 

Preo ive imaging in primary hyperparathyroidism: 
role of thallium-technetium subtraction scintigraphy 
[Foster] 1197 (Oe) 

lasia 

rea imaging in primary hyperparathyroidism: 
role of thallium-terhnetium su'straction scintigraphy 
[Foster] 1197 (Oe) 

sitivity 

Allergic aspects of inner ear disease Taylor] 1028 (Se) 

Allergic fungal simusiiis: case re and review of Mayo 
Clinic experience [Taylor] 1159 (O+) 

Allergic rhinitis after consillectomy letter) [Shenoy | 1134, 
(editorial footnote) [Bailey | 1135 (Se) 

Histamine 2 antagonists in allergic rhinitis: relationship of 
clinical response and serum concentrations of total and 
specific Ig antibody levels [Teste] 950 (Au) 

Itchy ear syndrome (letter) [Shenoy 109 (Ja) 

Hypertelorism see Bone Diseases. Developmental 


biology of obstructive tonsillar h 
current tonsillit coe mt e) ; 
Tracheoes@phageal procedures-and voice restoration (let- 
ter) [Singer] (reply J Modica] 633 My) 


Convulsions secondary to matremia associated with la- 
byrinthettomy [Ketzerer| 38Mr 
Hypopharyngeal Neoplasms see Pharyngeal Neo- 


rtrophy and re- 


x 
Autonomicainnervation in pharynx: study by horseradish 
peroxidase tracer meth yagi] 1358 (No) 
Cutting edge [Baker | 22 (Ja) 
Hy eal reconstruction: comparison of 2 alterna- 


tyes [Krespi] 777 Bee 
Hypophthalmos see Skull Fractures 


pospadias 

Hereditaryagenesis otmasal cartilage: surgical implications 
[Robinson | 985 (Au) 

Hypothalamo-Hypopmyseal System 

Caution in treating ‘steraid-dependent anosmia’ (let- 
ter) [Scott] 109, @repty) [Jafek} 110xJa) 
pothyroidi 


sm | 
Hypothyroidism following radiatherapy for head and neck 
cancer [Davis] 555 (Hy) 
Sleep apnea syndrome after irradistion of neck [Herlihy] 
1467 (De) 


latrogenic Disease 
Iatrogenic retropharrngeal emphysema with impending 
irway obstruction [Breznick/1367 (No) 


Metals p 
ic s of inner eardisease Taylor] 1028 (Se) 
Allergic rhmitis after tonsillectomy (letter) [Shenoy] 1134, 
(editorial footnote) [Bailey | 1185 (Se) 
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Undifferendiatedtrarciiomact nasopaaryngeal type of tonsil 
(Klijanienko| 73mMJe 
lium 
Internal oblique-iliac erest osseemyscutaneous free flap in 
i cael reconstruction: report of 20 cases [Urken] 
(Mr) 
I Processing. Computer-Assisted 
= ofpatientresponse to Soe cy a computerized 
video imaging [Thomas | 664 (de); @3 (Jy) 
augmentation: patient classiacation and placement 
[Prendergast] 964 (Au) 
3-dimensional surface renderingof nzsal anatomy from com- 
puted tomo hic data[Lanzieri_ 1484 (De) 
Immunoblastic Lympnadenopathy 
Computed noes of salivary glands in Sjégren’s syn- 
drome [March] 105 (a) 
Immunoenzyme Technics 
Alternativeto flowrytmetry fer study of tumor cell kinet- 
ics [Weissler] 1028 (Se) 
Plasmin and fibromectn degradaticn in chronic secretory 
otitis media [Salone] 48 (Ja) 
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Implant, Cochliearses Cochlear Implant 

Implants, Artificial 

Collagen sheeting imilants in faciel cosmetic and recon- 
structivesurgery [Ssumrick] 661 Je) 

Combined use-of musele flaps and alloplasts for tracheal 


reconstruction | Rar#®]| 1310 (No) 


Geniomandibul implant: adjunct to facelift surgery 
[Hunsaker] 555 lys 


Improved gold-weighe implantation for facial paralysis 
[Hughes 661 (Je) i 

New concepts in hair replacement [Fleming] 278 (Mr) 

Orbital rehabilitation in patient wita facial paralysis [Cal- 
houn] 555 (My) 

Submalar augmentatien [Aguilar] 66 (Je) 

Submalar augmentatwn: alternative to face-lift surgery 
[Binder)}797 (Jy) 
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Treatment of severe bronchomalacia with expanding endo- 
bronchial stent [Cole] 1279 (No) 

Use of biodegradable yane acid implant for repair of 
soft-tissue defect [Adams] 1413 (De) 

Inappropriate ADH Syndrome 


Convulsions secondary to hyponatremia associated with la- 
byrinthectomy [Ketterer] 387 (Mr) 

Incus see Ear Ossicles 

Indium Radioisotopes 


Biodistribution of indium 111-labeled dihematoporphyrin 
ether in papillomas and body tissues: relevance to photo- 
dynamic therapy [Shikowitz] 845 (Jy) 

Infant 

Acoustic value of brain-stem audiometry in infancy [Wague- 
spack] 1281 (No) 

Avoidance of tracheotomy in infants with significant subg- 
lottic stenosis [Thomsen] 1161 (Oc) 

Clinical oo with electroneurography in pediatric 
patient [Eavey] 600 (My) 

Extensive variations in nasal mucosa in infants with and 
without recurrent acute otitis media: scanning electron- 
microscopic study [Jorgensen | 571 (My) 

Myringotomy with and without tym ostomy tubes for 
chronic otitis media with effusion [Mandel] 1217 (Oc) 

Otitis media: incidence, duration, and hearing status [Ro- 
land] 1049 (Se) 

Role of tympanocentesis in management of septic infants 
[Healy] 905 (Au) 

Tracheal stenosis in Larsen’s syndrome [Crowe] 626 (My) 

Tuberculosis of middle ear in infant [Davidson] 876 (J y) 

Infant, Newborn 

Heterotopic lingual brain in newborn [Knox] 630 (My) 

Preliminary report on use of auditory brain-stem response 
audiometry and timing of tympanotomy with pressure 
equalization tube insertion in cleft palate neonates (letter) 
[Pickard] 1253 (Oc) 

se cee agenesis: case report and literature review [Diaz] 
741 (Je) 

Infection 

Elevated serum interferon levels in patients with Bell's 
palsy [Jonsson] 37 (Ja) 

a Ek therapy in tympanostomy (letter) [Pickard | 394 
(Mr) 

Infusions, Intravenous 

Superselective intra-arterial chemotherapy of advanced 

asal sinus tumors [Lee] 503 (Ap) 

Injections 

A apes survival after suction and reinjection [Aguilar] 

5 (Au) 


New concepts in hair replacement [Fleming] 278 (Mr) 

Use of injectable cultured human fibroblasts for percutane- 
ous tissue implantation: experimental study [Remmler] 
837 (Jy) 

Insurance, Liability 

uage checklist for becoming officer of an association 
[Rhodes] 915 (An) 

1989 Western Region Scientifie Program and Marketing 
Workshop January 5 and 6, 1989 [Schoenrock] 1034 (Se) 

Interferons 

Elevated serum interferon levels in patients with Bell's 
palsy [Jonsson] 37 (Ja) 

Interleukin 2 

Production of lymphokine-activated lymphocytes: yra of 
human head and neck squamous eel] carcinoma cell lines 
[Alessi] 725 (Je) 

Interleukin-2 Receptors see Receptors, Interleukin 2 

Intermediate Filaments see Cytoskeleton 

Internship and Residency 

Toward interspecialty cooperation: part 2 [Bailey ] 1421 (De) 

Interpersonal Relations 

Act of negotiating [Clousson] 426 (Ap) 

Intra-Arterial Lines see Catheters, Indwelling 

Intracerebral Pressure see Intracranial Pressure 

Intracranial Pressure 

Cerebral shift following lateral craniofacial resections and 
flap reconstruction [Davis] 423 (Ap) 

Intraocular Pressure 

Intraocular pressure as index of ocular injury in orbital 
fractures [Arts] 213 (Fe) 

Ocular injury and orbital fractures (letter) [Bralliar] (reply) 
[Arts] 994 (Au) 

Intraoperative Complications 

Microscopic endonasal surgery of TOA sinuses and 
parasellar region [Amedee] 1103 (Se) 

Rhinoplasty an general anesthesia: halothane vs enflurane 
as agent of choice [Selkin] 802 (Jy) 

Surgical management of nasopharyngeal angiofibroma in- 
volving cavernous sinus [Close] 1091 (Se) 

Intubation 

Esophageal stethoscope: another possible cause of vocal 
cord a ae [Friedman] 95 (Ja) 

Intubation, Endotracheal see Intubation, Intratracheal 

Intubation, Gastrointestinal 

Esophageal stethoscope: another possible cause of vocal 
cord paralysis [Friedman] 95 (Ja) 

Intubation, intratracheal 

Comparison of standard vs new prototype endotracheal 
tube [Anonsen|] 1159 (Oc) 

Esophageal stethoscope: another possible cause of vocal 
cord paralysis [Friedman] 95 (Ja) 

Invasiveness, Neoplasm see Neoplasm Invasiveness 

lodides 

Prognostic factors in patients dying of well-differentiated 

i thyroid cancer [Beenken] 326 (Mr) 
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Decreased adenosine triphosphatase activity in absence of 
adrenocorticosteroids [Raray] 817 (Jy) 

Island Flaps see Surgical Flaps 

Itching see Pruritus 
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Human leukocyte antigen in childhood unilateral deafness 
[Matsuki] 46 (Ja) 

Jaw 

Jowl sculpting by buccal fat removal and rhytidectomy 
[Hunsaker] 421 (Ap) 

Jaw Abnormalities 

Jack R Anderson lecture [Sarver] 566 (My) 

Jaw Neoplasms 

Malignant lymphoma, diffuse, small, noncleaved cell, Bur- 
kitt’s type [Lazar] 636 (My) 
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Hypopharyngeal reconstruction: comparison of 2 alterna- 
tives [Krespi] 777 (Jy) 

Joints 

Tracheal stenosis in Larsen’s syndrome [Crowe] 626 (My) 

Jugular Veins 


Geometry of vascular pedicle in free tissue transfers to head 
and neck [Urken] 954 (Au) 
Jurisprudence 


Ethical use of yellow pages merry by physicians (letter) 
[Miller] veh dl eters erg] 1480 (De) 
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[Rhodes] 915 (Au) 
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Kawasaki Disease see Mucocutaneous Lymph Node 
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Carbon dioxide laser excision of earlobe keloids: Eve 
rd and critical analysis of existing data [ tern] 1107 


1989 Southern Region Meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery [Stiernberg] 
914 (Au) 

Keratosis 

Seborrheic keratosis, irritated type [Saporta] 1136 (Se) 

Ketamine 

Middle-latency responses: I. electrical and aeoustic excita- 
tion [Burton] 59 (Ja) 

Killer Cells, Natural 

ca killer cell lysis of head and neck cancer [Racz] 1322 
(No 

Production of lymphokine-activated lymphoeytes: iye of 

lines 


human head and neck squamous cell carcinoma ce 
[Alessi] 725 (Je) 
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Alternative to flow cytometry for study of tumor cell kinet- 
ies [Weissler] 1028 (Se) 
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Labyrinth 

Cochlear implantation in patient with inner ear malforma- 
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Convulsions secondary to h ey. eam associated with la- 
byrinthectomy [Ketterer]; 7 (Mr) 

Decreased adenosine triphosphatase activity in absence of 
adrenocorticosteroids [Rarey] 817 (Jy) 
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or ag and description of new clinical entity [Levenson] 
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Intermittent herpes simplex (letter) [Savitt] 248 (Fe) 
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[Waguespack] 1162 (Oc 
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Decreased adenosine triphosphatase activity in absence of 
adrenocorticosteroids [Rare] 817 (Jy) 

Traumatic intermittent perilymph fistula [Pillsbury] 903 
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Labyrinthitis see Labyrinth Diseases 

Langerhans Cells 

Otologie manifestations of Langerhans’ cell histiocytosis 
[Cunningham] 807 (Jy) 

Language Development 

Otitis media: incidence, duration, and hearing status [Ro- 
land] 1049 (Se) 

Language Disorders 

National Institutes of Health Consensus Development Con- 
ference Statement on Cochlear Implants [Consensus De- 
velopment Panel] 31 (Ja) 

Laryngeal Cartilages 

Inherited nasal and laryngeal degenerative chondropathy 
[Kurien] 746 (Je) 

Laryngeal Diseases 

Sarcoidosis of larynx [Adkins] 1476 (De) 

Laryngeal Edema 

Sleep a syndrome after irradiation of neck [Herlihy] 
1467 (De) 


Stevens-Johnson syndrome with supraglottic laryngeal ob- 
struction [Koch] 1381 (No) 
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Clinical observation regarding laser surgery for early glot- 
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cinoma [Josephson] 1384 (No) 
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Role of hemilaryngectomy in management of T1 vocal cord 
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[Woodson] 1100 (Se) 
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Stevens-Johnson syndrome with supraglottic laryngeal ob- 
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Leiomyosarcoma 
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NEWS AND COMMENT 

112 (Ja), 243 (Fe), 389 (Mr), 523 (Ap), 635 (My), 751 (Je), 882 
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Combined effects of aspirin and noise in causing permanent 
hearing loss [Carson] 1070 (Se) 

Nose 

Advances in nasal tip surgery: lateral crural steal [Kridel] 
1206 (Oc) 

Alterations of eustachian tube, middle ear, and nose in 
rhinovirus infection [McBride] 1054 (Se) 

Deformity termed ‘pug nose’ and its correction by simple 
operation [Roe] 156 (Fe) 

Facial contouring with outer table calvarial bone: 4-year 
experience [Powell] 1454 (De) 

Inherited nasal and laryngeal degenerative chondropathy 
[Kurien] 746 (Je) 

Intermittent herpes simplex (letter) [Savitt] 248 (Fe) 

Posterior nasal packing: are intravenous antibiotics really 
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Review of Caldwell-Luc procedures [Miller] 13 (Ja) 

Superior rhinotomy for en bloe resection of bilateral eth- 
moid tumors [Biller] 1463 (De) 

3-dimensional surface rendering of nasal anatomy from com- 
puted tomographic data [Lanzieri| 1434 (De) 
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Nose Diseases 
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Anterior craniofacial resection for ethmoid and nasal cancer 
with free flap reconstruction ale ey 308 (Mr) 
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Management of petrous apex lesions [Franklin] 1121 (Se) 

Surgical access for clivus chordoma: University of Califor- 
nia, San Francisco, experience [Crumley | 295 (Mr) 

Odontoid Process see Axis 
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Clinical characteristics of olfactory dysfunction [Parker] 
1025 (Se) 
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Free omental reconstruction of complicated head and neck 
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Orbital decompression [Miller] 15 (Ja) 

Preservation of eye in paranasal sinus cancer surgery (let- 
ter) [Harrison] (reply) [Levine] 249 (Fe) 
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effects on increased intraorbital pressure and orbital dy- 
namics [Stanley] 369 (Mr) 
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paranasal sinuses: value of preoperative computed to- 
mography [Graamans] 977 (Au) 
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audiometry and timing of tympanotomy with pressure 
equalization tube insertion in cleft palate neonates (letter) 
[Pickard] 1253 (Oc) 
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Facilitating training in tracheoesophageal prosthesis place- 
ment [Enderle] 853 (Jy) 

Hospital resource consumption and outcome: route of ad- 
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Louis H Clerf, MD: issue of dedication, 293 (Mr) 

Toward interspecialty cooperation: part 2 [Bailey] 1421 (De) 
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1422 (De) 
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tion [Baatenburg de Jong] 689 (Je) 
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dynamic therapy [Shikowitz] 845 (Jy) 
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sinus mucocele [ Alleva] 878 (Jy) 
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ter) [Harrison] (reply) [Levine] 249 (Fe) 
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tended laryngopharyngectomy [Juarbe] 356 (Mr) 

Pharyngitis 

Pharyngitis medicamentosa (letter) [Halwell] 995 (Au) 

Upper airway obstruction secondary to warfarin- 
induced sublingual hematoma [Cohen] 718 (Je) 
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Cause of nasal sinusitis in patients with cleft palate 
[Ishikawa] 442 (Ap) 

ors pharyngeal myocutaneous flap [Kavanagh] 633 

y) 
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Physicians 

Act of negotiating [Clousson] 426 (Ap) 

Ambulatory health care workshop [Perkins] 426 (Ap) 
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Upper airway obstruction secondary to warfarin-induced 
sublin ematoma [Cohen] 718 e) 

Tongue Diseases 

Orathairy leukoplakia [Heller! 636 (My) 

Tongue Seger _ s S 
pproach to pterygomaxillary space and posterior 
a by lateral stair-step mandibulotomy [Pinsolle] 313 


Association of papillomavirus with caneers of head and neck 
[Brandsma] 621 (My) 

Cartilaginous choristoma of tongue: case report and litera- 
ture review [Trowbridge] 627 (My) 

Lingual osteoma [Bernard] 989 (Au) 

Recent experience with reconstructive surgery following 
major glossectomy [Keyserlingk} 331 (Mr) 

Tonometry 

Intraocular pressure as index of ocular injury in orbital 
fractures [Arts] 213 (Fe) 

Ocular injury and orbital fractures (letter) [Bralliar] (reply) 
[Arts] 994 (Au) 

Tonsil 

eo he pharyngeal myocutaneous flap [Kavanagh] 633 
(My) 
Oe trapezius myocutaneousisland flap [Cummings] 1181 
c 
Micrebiology of tonsils and adenoids (letter) [Brook] (reply) 
[DeDio] 528 (Ap) 

Tonsillar Neoplasms 

Assoeiation of papillomavirus with cancers of head and neck 
[Brandsma] 621 (My) 

Carcinoma of tonsillar fossa: oma [Spiro] 1186 (Oc) 


Undifferentiated carcinoma of nasopharyngeal type of tonsil 
[Klijanienko] 731 (Je) 
Tonsillectomy 


Adenoidectomy for secretory otitis media [Austin] 936 (Au) 
Adenotonsillectomy: safe outpatient procedure (letter) [Al- 
em] reply) [Maniglia] 749 (Je) 
A oe ectomy: safe outpatient procedure [Maniglia] 
a 

Allergic rhinitis after tonsillectomy (letter) [Shenoy] 1134, 
(editorial footnote) [Bailey ] 1135 (Se) 

Microbiology of tonsils and adenoids (letter) [Brook] (reply) 
[DeDio] 528 (Ap) 

Microbiology of tonsils and adenoids (letter) [Shambaugh] 
(reply) [Brook] 1388 (No) 

set gi tonsillectomy and adenoidectomy [Levine] 275 


(Mr) 

Tonsillitis 

Microbiology of obstructive tonsillar hypertrophy and re- 
current tonsillitis [Kielmoviteh] 721 (Je) 

Penicillin and clindamycin therapy in recurrent tonsillitis: 
effect of microbial flora [Foote] 856 (Jy) 

Tooth Extraction 

Mandibular osteoradionecrosis [Farmer] 141 (Fe) 

Toxic Shock Syndrome see Shock, Septic 

Trachea 

Combined use of muscle flaps and alloplasts for tracheal 
reconstruction [Har-E]] 1310 (No) 

Effects of radiation on ene puncture: retro- 
spective study [Trudeau] 1116 (Se) 

Facilitating phe tracheoesophageal prosthesis place- 

E wo [Enderle] g y) MER ` b 
ereditary agenesis of nas ilage: surgical implications 
[Robinson] 985 (Au) 

Secondary tracheoesophageal puncture for voice rehabilita- 
tion after laryngectomy [Lavertu] 350 (Mr) 

Simple mucodermal tat Pr, hy shunt method for 
voice restoration [Saito] 494 (Ap) 

Tracheal agenesis: case report and literature review [Diaz] 
741 (Je) 

Tracheoesophageal puncture for voice restoration after ex- 
tended ar yngopharyngactoniy [Juarbe] 356 (Mr) 

Tracheal Stenos 

Avoidance of tracheotomy in infants with significant subg- 
lottic stenosis [Thomsen] 1161 (Oc) 

Tracheal stenosis in Larsen’s syndrome [Crowe] 626 (My) 

Tracheoesophageal Fistula 

Complications of primary tracheoesophageal fistula follow- 
ing total laryngectomy [Levine] 906 (Au) 

Effects of radiation on reer yr adage puncture: retro- 
spective study [Trudeau] 1116 (Se) 

Speech restoration and complications of primary vs second- 
anyira aan: og function following total laryngecto- 
my [Fisher] (Au) 

Surgical voice restoration (letter) [Milford] 1388 (No) 

Tracheoesophageal procedures and voice restoration (let- 
ter) [Singer] (reply) [Modica] 633 (My) 
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M i m ee ee E EE EEE ee ERE ST rae 
Tracheostom : 
Cutting edge [Baker] 22 (Ja) Tuberculosis in Childhood commissure [Pillsbury] 16 (Ja) , 
Food for thought: are tracheostomy tubes redundant? (let- Tuberculosis of middle ear in infant [Davidson] 876 (Jy) Near-total 1 tomy with epiglottic reconstruction: 
ter) [Rao] 1389 (No) Tumor Staging see Neoplasm Staging long-term results [Tucker] 1341 (No) 
Traumatic retropharyngeal hematoma [Myssiorek| 1130 Tumor Stem Cell Assay see Colony-Forming Units As- Role of aca ee rr, ; in management of T1 vocal cord 
(Se) say cancer [Rothfield] 677 (Je) ; ; 
Tracheotomy mpanic Membrane Surgical correction of dysphonia due to bowing of vocal 


Avoidance of tracheotomy in infants with significant subg- 
lottic stenosis [Thomsen ] 1161 (Oc) 

Transplantation 

Facial reanimation using cranial nerves XI to VII anastomo- 
sis without shoulder paralysis [Parnes] 1028 (Se) 

New concepts in hair replacement [Fleming] 278 (Mr) 

Transplantation, Autologous 

Composite autograft cartilage grafts for tympanoplasty and 
mastoid surgery [Waguespack] 1028 (Se) 

Transplantation, Heterologous 

Transplantability of human head and neck squamous cell 
carcinomas in athymic nude mice [Braakhuis] 1076 (Se) 

Use of injectable cultured human fibroblasts for percutane- 
ous tissue implantation: experimental study [Remmler] 
837 (Jy) 

Transplantation, Homologous 

‘Tripod’ ossiculoplasty in incudal lesions [Sadé| 596 (My) 

Trauma see Wounds and Injuries 

Tretinoin 

Human medullary thyroid carcinoma: initial characteriza- 
tion and in vitro differentiation of 2 new cell lines [Abe- 
mayor] 478 (Ap) 

Triamcinolone 

Carbon dioxide laser excision of earlobe keloids: prospective 
any and critical analysis of existing data [Stern] 1107 

Se 

Trichinosis 

Laryngeal trichinosis with simultaneous squamous cell car- 
cinoma [Josephson] 1384 (No) 

Trichloroacetic Acid 

Actinic cheilitis: prospective study comparing 4 treatment 
methods [Robinson] 848 (Jy) 

‘hes 

3 cases of Wegener’s granulomatosis treated with antimi- 
crobial agent [Fukuda] 515 (Ap) 

Triological Society 

Acoustic value of brain-stem audiometry in infancy [Wague- 

- spack] 1281 (No) 
safe oe in head and neck surgery [Har-E1] 905 
u 


Clinical characteristics of olfactory dysfunction [Parker] 


1025 (Se) 

Comparative study of fallopian canal at meatal foramen and 
labyrinthine segment in young children and adults [Pills- 
bury] 1161 (Oc) 

Comparison of small fenestra stapedotomies with and with- 
out KTP 532 laser [Pillsbury] 1027 (Se) 

Composite autograft cartilage grafts for tympanoplasty and 
mastoid surgery [Waguespack | 1028 (Se) ; 
4 programmable hearing system [Waguespack] 1281 

o 


Direct lateral approach to base of skull [Fee] 273 (Mr) 

Endoscopic sinus surgery for mucoceles: viable alternative 
[Fisher] 779 (Jy) 

Facial nerve decompression late in course of Bell's palsy 
[Parker] 903 (Au) 

Facial reanimation using cranial nerves XI to VII anastomo- 
sis without shoulder paralysis [Parnes] 1028 (Se) 

Factor in food that impairs endolymphatic sac sodium- and 
caer Saree adenosinetriphosphatase in vivo 

Hunsaker] 903 (Au) 

Glomus tympanicum tumors: contemporary concepts in con- 
servation surgery [Hunsaker] 776 (Jy) 

Hypopharyngeal reconstruction: comparison of 2 alterna- 
tives [Krespi] 777 (Jy) 

In search of predictive assay of tumor cell sensitivity in head 
and neck oncology [Parnes] 906 (Au) 

Inflammatory neck masses in children: comparison of com- 

uted tomography, ultrasound, and magnetic resonance 

imaging [Healy] 1027 (Se) 

Long-term results of lateral skull-base tumor surgery [Wa- 
guespack] 1415 (De) 

Management of internal carotid artery in surgery of skull 
base [Parker] 1161 (Oc) 

Perichondrial-cutaneous graft: alternative in facial recon- 
struction [Stiernberg] 779 (Jy) 

Physical therapy prem following myocutaneous flap re- 
construction of head and neck [Parnes] 779 (Jy) 

Physical therapy strategies for vestibular rehabilitation 

aguespack | 1162 (Oc 

Preoperative chemotherapy in advanced resectable head 
and neck cancer: final report of southwest oncology group 
[Fee] 139 (Fe) 

Replacement of upper esophagus: results with myocutan- 
eous flap and with gastric transposition [Har-E]] 777 (Jy) 

Resident award paper: analysis of gender differences in 
auditory brain-stem response [Pillsbury] 777 (Jy) 

Sy gg of Caldwell-Luc pracadpres [Miller] 13 (Ja) 
ole of dynamic posturo as screening test [Hun- 
saker] 1159 (O0). ait! ; 

Role of tympanocentesis in management of septic infants 
[Healy | 905 (Au) 

Severe vs profound sensorineural hearing loss in children: 
implications for cochlear implantation [Healy] TTT (Jy) 

Speech restoration and complications of primary vs second- 
ary tracheoso hageal function following total laryngecto- 
my [Fisher] 906 (Au) i 

Sat Ta joint arthroscopic surgery [Hunsaker] 


3-dimensional computed tomo 
laryngeal surgery [Fee] 15 (Ja) 
Transoropalatal approach to atlantoaxialclival region: con- 
siderations for head and neck surgeon [Parker] 776 (Jy) 
an an intermittent perilymph fistula [Pillsbury] 903 
u 


phy for cranial, facial, and 


earing loss in tympanosclerosis caused by grommets [Tos] 
931 (Au) 
Hearing restoration in tympanosclerosis [Lambert] 11 (Ja) 
Myringotomy with and without T cea | tubes for 
chronic otitis media with effusion [Mandel] 1217 (Oc) 
Tympanometry see Acoustic Impedance Tests 
Tympanoplasty 
Composite autograft cartilage grafts for tympanoplasty and 
mastoid surgery Mis csr 1028 (Se) 
Tympanostomy Tube Insertion see Middle Ear Ventila- 
tion 
Tympanum see Ear, Middle 


U 


Ultrasonic Diagnosis 
Inflammatory neck masses in children: comparison of com- 
uted tomography, ultrasound, and magnetic resonance 

imaging [Healy | 1027 (Se) 

Metastatic neck disease: palpation vs ultrasound examina- 
tion [Baatenburg de Jong] 689 (Je) 

Ultraviolet Rays 

Actinic cheilitis: prospective study comparing 4 treatment 
methods [Robinson] 848 (Jy) 

Upper Respiratory Infections see Respiratory Tract In- 
fections 

Urokinase 

Plasmin and fibronectin degradation in chronic secretory 
otitis media [Salonen] 48 (Ja) 

Uvula 

Partial upper airway obstruction in sleep after uvulopalato- 
pharyngoplasty [Polo] 1350 (No) 


V 


Vagus Nerve 

Long-term results of lateral skull-base tumor surgery [Wa- 
guespack] 1415 (De) 

Vascular Patenc 

Microvenous grafts to arterial defects: use of mechanical or 
suture anastomoses [Gilbert | 970 (Au) 

nea aia Deamino Arginine see Desmopressin 

ns 

Microvenous grafts to arterial defects: use of mechanical or 
suture anastomoses [Gilbert] 970 (Au) 

Velopharyngeal Insufficiency 

Cause of nasal sinusitis in patients with cleft palate 
[Ishikawa | 442 (Ap) 

New cocaine abuse complex: involvement of nose, septum, 
palate, and pharynx [Deutsch] 235 (Fe) 

Velum Palatinum see Palate, Soft 

Vertigo 

i we intermittent perilymph fistula [Pillsbury] 903 
(Au) 

Vertigo, Aural see Meniere’s Disease 

Vestibular Apparatus 

Comparison of small fenestra stapedotomies with and with- 
out KTP 532 laser [Pillsbury] 1027 (Se) 

Large vestibular aqueduct syndrome in children: review of 
12 ~~ and description of new clinical entity [Levenson] 
54 (Ja) 

Physical therapy strategies for vestibular rehabilitation 
[Waguespack] 1162 (Oc 

arr iam intermittent perilymph fistula [Pillsbury] 903 
(Au) 

Vestibular Aqueduct see Vestibular Apparatus 

Vestibular Nerve 

Long-term hearing results following middle fossa vestibular 
nerve section [Pillsbury] 141 (Fe) 

Retrolabyrinthine retrosigmoid vestibular neurectomy: 
evolution in approach [McElveen] 776 (Jy) 

Role of dynamic posturography as screening test [Hun- 
saker] 1159 (Oc) 

Vestibulo-Ocular Reflex see Reflex, Vestibulo-Ocular 

Video Display Terminal see Computer Systems 

Vincristine 

Long-term follow-up of chemotherapy in advanced head and 
neck cancer [Spaulding] 68 (Ja) 

noe chemotherapy in advanced resectable head 
and neck cancer: final report of southwest oncology group 
[Fee] 139 (Fe) 

Violence 

Changing picture of facial features: 5-year review [Beck] 
826 (Jy) 

Viscosity 

Rheologic studies on middle ear effusions and their mucus 
glycoproteins [FitzGerald] 462 (Ap) 

Visual Motor Coordination see Psychomotor Perfor- 
mance 

Vitamin A 

Vitamins A and E do protect against oral carcinoma [Cal- 
houn] 484 (Ap) 

Vitamin E 

Vitamins A and E do protect against oral carcinoma [Cal- 
houn] 484 (Ap) 

Vocal Cord Paralysis 

Comparison of standard vs new prototype endotracheal 
tube [Anonsen| 1159 (Oc) 

Esophageal stethoscope: another possible cause of vocal 
cord paralysis [Friedman] 95 (Ja) 

Vocal Cords 

Clinical observation regarding laser surgery for early glot- 
tic cancer (letter) [Chandler] 1134 (Se) 

Laryngoplasty: indications and pitfalls [Gussack] 16 (Ja) 

Laser surgery for vocal cord carcinoma involving anterior 
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cords [Gussack] 141 (Fe) 

Videostroboscopy in assessment of early glottic carcinoma 
[Crumley] 1415 (De) 

Vocal cord adduction while sniffing [Mukai] 1362 (No) 

Vocal Fold see Vocal Cords 

Voice 

Effects of radiation on tracheoesophageal puncture: retro- 
spective study [Trudeau] 1116 (Se) 

Near-total bs Panan with epiglottic reconstruction: 
long-term results [Tucker] 1341 (No) 

Role of hemi ectomy in management of T1 vocal cord 
cancer [Rothfield] 677 (Je) 

Secondary tracheoesophageal puncture for voice rehabilita- 
tion after laryngectomy [Lavertu] 350 (Mr) 

Surgical voice restoration (letter) [Milford] 1388 (No) 

Tracheoesophageal puncture for voice restoration after ex- 
tended la pnaopharyngectomy [Juarbe] 356 (Mr) 

j analysis revisited (letter) [Rao] (reply) [Berke] 1133 
(Se) 


Voice Disorders 

Botulinum toxin therapy for recurrent laryngeal nerve sec- 
tion failure for adduction laryngeal dystonia [Crumley] 
1279 (No) 

Botulinum toxin therapy for spasmodic dysphonia recurring 
after nerve resection [Blitzer] 275 (Mr) 

Office-based system for voice analysis [Berke] 74 (Ja) 

Surgical correction of dysphonia due to bowing of vocal 
cords [Gussack] 141 (Fe) 

Tracheoesophageal procedures and voice restoration (let- 
ter) [Singer] (reply) [Modica] 633 (My) 

Voice Prosthesis see Larynx, Artificial 

Voice Quality see Voice 

Vomiting 

Carboplatin: better platinum in head and neck cancer? [Voll- 
ing] 695 (Je) 


w 


Warfarin l 

Upper airway obstruction secondary to warfarin-induced 
sublingual hematoma [Cohen] 718 (Je) ~N 

Wegener's Granulomatosis ; 

3 cases of Wegener's 1ulomatosis treated with antimi- 
crobial agent [Fukuda] 515 (Ap) 

Weight Loss 

Circulating levels of selenium and zinc in relation to nutri- 
tional status in patients with head and neck cancer [Wes- 
tin] 1079 (Se) 

Whiplash Injuries 

ae retropharyngeal hematoma [Myssiorek| 1130 
(Se 

Wound Healing 

Secondary intention healing: primary approach for manage- 
ment of selected wounds Tiwani 1248 (Oc) 

Use of biodegradable polylactic acid implant for repair of 
soft-tissue defect [Adams] 1413 (De) 

Wounds and Injuries 

Internal derangements of temporomandibular joint: patho- 
logical variations [Wilkes] 469 (Ap) 

Laryngeal paralysis as presenting sign of aortic trauma 

oodson] 1100 (Se) 

era intermittent perilymph fistula [Pillsbury] 903 
(Au 

Traumatic retropharyngeal hematoma [Myssiorek) 1130 


(Se) 
Wrestling see Sports 
X 


Xenograft see Transplantation, Heterologous 
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Yttrium 
Treatment of oral cavity vascular malformations using neo- 
dymium: YAG laser [Suen] 1329 (No) 


rA 


Zinc 

Circulating levels of selenium and zinc in relation to nutri- 
tional status in patients with head and neck cancer [Wes- 
tin] 1079 (Se) 


en tea 

ar augmentation: poet classification and placement 
{Prendergast} 964 (Au) 

Spontaneous extracranial pneumatocele associated with 
mastoid hyperpneumatization [Levenson] 107 (Ja) 

Submalar augmentation [Aguilar] 663 (Je) 


Submalar augmentation: alternative to face-lift surgery 
[Binder] 797 (Jy) 

re bap Fractures 

Changing picture of facial features: 5-year review [Beck] 
826 (Jy) 


Reevaluation of indications for orbital rim fixation and orbit- 
al floor exploration in zygomatic complex fractures [Agui- 
lar] 1025 (Se) 

Surgical correction of ee and diplopia: report of 

cases [Mathog] 169 (Fe) 

3-point ali nt of zygoma fractures with miniplate fixa- 
tion [Holmes] 961 (Au) 

Zygomatic arch as guide to reconstruction of comminuted 
malar fractures [Stanley] 1459 (De) 
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to a stop in my office 

- until I've read 
A PIECE OF MY MIND in- 

each new issue of JAMA. ” 


W. G. Scoggins, MD 


-= Now it’s a book 


he column you've loved for years is now collected in a handsomely bound hardcover book. 
Eighty extraordinary pieces, the best of the immensely popular A PIECE OF MY MIND columns 


from JAMA, are brought together for the first time. Relive the joys and sorrows of practicing 
medicine. Share the stories with your friends and loved ones. 







Special Discoun f Physicians receive a $4.00 discount off the $18.95 cover price. 


You pay only $14.95 per copy plus shipping and handling. Call 
this toll-free mumber today, 1/800-638-6460 (in Maryland, 1/800-492-0782) Credit cards only. Or, if 


you prefer, send the coupon with your check. Allow 4 weeks for delivery. 
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Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
,c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 


Box 











CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 Times 
or more* 
Cost per word $1.50 $1.35 


Minimum 20 words. per issue 


*In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered 
one word, each abbreviation is considered 
one word, and figures consisting of a dollar 
sign and five numerals or less are considered 
one word. Cities and states consisting of two 
words or more are counted as one word: i.e., 
“New York” and “Salt Lake City.” Zip code is 
considered one word and must appear in all 
ads. Telephone number with area code is 
considered one word. When box numbers are 
used for replies, the words “Box , C/O 
AOTO" are to be counted as three words. 


Classified Display 1 Time 3Times 
Full page $555 $511 
Two-thirds page 475 437 
One-half page 419 386 
One-third page 333 306 
One-sixth page 222 204 
Column inch 50 45 


Minimum display ad: one column inch 
12-time rate available on request. 


Display Production Charge: The publication © 


will pub-set advertisements upon request. 
The typesetting fee is 10% of the one-time ad 
cost shown above. Special requests will be 
billed to the advertiser and/or agency at the 
then prevailing rates. 


Box Service 
Available for all ads. The cost is $10.00 for the 
first issue only. Responses to your ad will be 


consolidated in our office and promptly 
mailed directly to you. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 
archives of 


Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 


Nationa! 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 





Professional Opportunities 


ENT — 50-physician multi-specialty medical group 
in Los Angeles seeks full-time BC/BE otolaryngolo- 
gist. Attractive compensation and benefits. Starting 
date negotiable. Send CV to: Z. Joseph Wanski, MD, 
Medical Director, The Moore-White Medical Group, 
266 South Harvard Boulevard, Los Angeles, CA 
90004. 


OTOLARYNGOLOGIST 
Board-Certified or Board-Eligible 


Otolaryngologist to join a busy, young, 
established solo practitioner in a grow- 
ing community with excellent schools, 
housing and all recreational activities. 
Modern, well-equipped office near 


Pittsburgh, Pennsylvania. 
Competitive salary and benefits. 
Please send curriculum vitae to: 

DAVID R. ROGERSON, MD 


321 Main Street, Suite 4F 
Johnstown, PA 15901 





OTOLARYNGOLOGIST — VIRGINIA: Modern, 
153-bed, acute care hospital has an excellent oppor- 
tunity for a board-certified/-eligible otolaryngolo- 
gist. Medical service area population of 55,000. New 
office building available. Very competitive financial 
package and relocation. Beautiful mountainous pla- 
teau area, 50 miles from Roanoke, with exceptional 
cultural, educational and recreational opportunities. 
Contact: Administrator, P.O. Box 759, Pulaski, VA 
24301. (703) 980-6822. 


CALIFORNIA: BC/BE otolaryngologist to join 
fourteen MD, multi-specialty group with progressive 
practice environment located in a small city in the 
central San Joaquin Valley at the foothills of the 
Sierra's, two hours from the coast. Send CV to: 
Kaweah Medical Group, Attention: Maya Ricci, 222 
West Willow Street, Visalia, CA 93291. 


— IDAHO — 
Multi-specialty group of 27 physicians needs 
ENT. Excellent salary guarantee, incentive 
and benefit package. Abundance of outdoor 


activities. Clinic adjacent to 165-bed hospital. 
Population: 28,000 with drawing area of 
100,000. Contact: 

Michael Crane, 215 East Hawaii 
Nampa, ID 83686 © Telephone: (208) 467-1121 





OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851; or in Florida (800) 553-8288. 





Professional Opportunities 


PEDIATRIC OTOLARYNGOLOGISTS — Expand- 
ing four-doctor group, located in the south, seeks 
pediatric fellowship-trained otolaryngologists to 
join a diverse, quality-oriented and busy practice. 
Associated with a major pediatric tertiary care refer- 
ral center. Competitive salary and comprehensive 
benefits. Partnership after two years. Please direct 
inquiries and CV to: Box #401, c/o AOTO. 


BC/BE OTO-HNS to join busy solo practice in large 
town (75,000) near Charlotte, North Carolina. Fam- 
ily oriented community with wide range of recrea- 
tional activities nearby. CV to: Gregory S. Parsons, 
MD, 1243 Ebenezer Road, Rock Hill, SC 29730. 


OTOLARYNGOLOGIST, BC/BE — Associate with 
well-established 31-MD, multi-specialty group, 
located 45 miles from San Francisco and 20 minutes 
from Napa Valley in growing community serving 
140,000. Patients include both fee-for-service and 
prepaid health plan. Attractive compensation and 
benefits. Malpractice provided. Send CV to: Dominic 
Scolaro, Caller Box 4020, Fairfield, CA 94533-0410. 
(707) 426-3911. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO=SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 
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FELLOWSHIP 
IN 
PEDIATRIC OTOLARYNGOLOGY 
JULY 1, 1991 


A two-year fellowship program is available con- 
sisting of one year devoted to clinical activities and a 
second year devoted to research activities. 


The clinical fellowship year will involve intensive 
experience in all phases of ear, nose and throat 
diseases in children, including otology, rhinology, 
bronchoesphagology, nead and neck reconstructive 
surgery and taining ir cleft palate related problems. 


The aim of the research fellowship, sponsored by 
the Nationa! institutes of Health (NIDCD), is for the 
trainee to develop sk Ils in clinical and laboratory 
research which will be utilized to his/her career in 
academic pediatric oto aryngology. Requirement: U.S. 
citizen or permanent resident. 

The fellowships are under the direction of 
Charles D. Bluestone, MD and Sylvan E. Stool, MD. 


Contact: 


Depamment of Pediatric Otolaryngology 
CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children’s Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 


AMERICAN OTOLOGICAL SOCIETY 


The Research Fund ofthe American Otological Society 
is offering Research Grant Awards and fulltime 
Research Training Fellowships to study otosclerosis 
and related ear disorders (diagnosis, management and 
pathogenesis of otosclerosis and underlying processes) 
in U.S. or Canadian institutions, July, 1990 - June, 1991. 


RESEARCH GRANTS: Available to physician and non- 
physician investigators; renewable annually for a max- 
imum of $25 000 per year; no funding for investigator's 
salary. 


RESEARCH TRAINING FELLOWSHIPS: For physi- 
cians only, fellowship will support 1-2 years’ full-time 
research conducted outside of residency training. 
Applications must be accompanied by sponsoring 
institution documentation that facilities and faculty are 
appropriate ‘or requested research. 


DEADLINE>=Grant and fellowship applications must be 
postmarked by January 31, 1990. Information and 
application materials may be obtained from Richard A. 
Chole, M.C, Ph.D., Secretary-Treasurer, Research 
Fund of the American Otological Society, University of 
California, Davis, Otclogy Lab, 1159 Surge 3, Davis, CA 
95616. Telephone: (916) 752-8931. 








NORTHERN CALIFORNIA 


The Permanente Medical Group, a grow- 
ing multispecialty group, is recruiting Oto- 
laryngologists for positions in our beauti- 
ful Northern California region: the San 
Francisco Bay Area, Sacramenio and the 
Central Valley. 


SOUTH SAN FRANCISCO 


A position is currently available for a full 
time staff Otolaryngologist in our South 
San Francisco facility. Includes office and 
operating room responsibilities. For more 
information, send CV to Richmond Prescott, 
M.D., Physician Recruitment Services, Dept. 
5701-SSF, The Permanente Medical Group, 
Inc., 1814 Franklin, 4th Floor, Oakland, CA 
94612. 


WALNUT CREEK 


We are seeking a BC/BE General Otolar- 
yngologist to join 3 person department. 
High-growth, white collar suburban Bay 
Area. Fully referred broad spectrum prac- 
tice. Experienced or 1990 grad considered. 
For more information, please send CV to 
Glenn Schneider, M.D., The Permanente 
Medical Group, Inc., 1425 South Main St., 
Walnut Creek, CA 94596. 


Members of our large, multispecialty group 
earn highly competitive compensation and 
outstanding benefits including malprac- 
tice insurance, medical, dental and group 
life insurance, vacation, educational leave, 
an excellent retirement program and spe- 
cial arrangements for physicians transfer- 
ring from established practice. 


To inquire about other openings with our 
successful, growing medical group, send 
CV to Richmond Prescott, M.D., Physician 
Recruitment Services, Dept. 5701-OTO, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland, CA 94612, 
(800) 777-4912. Equal Opportunity Em- 


ployer 
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ASSOCIATE NEEDED 


T'wo-person group seeks third BC/BE otolaryngologist 
for busy general practice. 


Excellent office and hospital facilities. Large referral area. 
Sophisticated medical community close to mountains 
and coast. 
















IN MAINE 


Send resume to: 


Richard P. Lenz, MD 
Joseph W. Giebfried, MD 


PENOBSCOT 


OTOLARYNGOLOGY ASSOCIATES, P.A. 


Webber Building 
417 State Street 
Bangor, ME 04401 


The Kaiser Permanente Perspective 


You take care A the care. 
We take care of the business. 





Our perspective on the delivery of exceptional patient care has led us to become the 
largest and most experienced prepaid group medical practice in America. At Kaiser 
Permanente, we provide our physicians with an immediate patient base in their specialty. 
And we free them to do what they do best: deliver direct patient care. We take care of all 


; ES the business headaches--the scheduling, accounting, insurance...It's an enlightened 


approach to medicine. We currently have opportunities for board certified/eligible 
physicians in 


Otolaryngology 


X: There's another thing you'll like about us: our locations in northeastern Ohio. You'll enjoy a 
ss dynamic metropolitan area that offers four-season recreation e renowned theatre è ballet 
Ss © operae major league sports a world acclaimed symphony orchestra...For further 


details about our opportunities (and our relocation and spousal assistance programs) please 
contact: Ronald G. Potts, M.D. Medical Director, Ohio Permanente Medical Group, Inc., 
Dept. HRAO, 1300 E. Sth Street, Suite 1100, Cleveland, OH 44114. Or call us at 
1-800-837-OPMG/ (216) 623-8770. EOE. 
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KAISER PERMANENTE 


The Ohio Permanente 
Medical Group, Inc. 






















PET 
MEDICAL, 
CENTER 
Position Available 
for BC/BE 


Otolaryngologist 


37-physician, multi-specialty 
group seeks second member for 
department. 


Historic Fredericksburg, fifty 
miles south of District of 
Columbia is a rapidly expand- 
ing community with easy access 
to both mountains and coast. 


Ideal practice opportunity is 
100% incentive based, guaran- 
teed first year salary and full 
partnership. 


Contact: 
Jerry A. Lagle 
Administrator 


Pratt Medical Center, Ltd. 


1701 Fall Hill Avenue 
Fredericksburg, VA 22401 
(703) 899-5839 


Otolaryngologist 


Immediate 
opening with 
multi-specialty 
group on the 
central coast of 
California, must be 
board-eligible or 
board-certified. 


Fringe benefits, 


shareholder status, 
guaranteed salary 
first 12 months. 


Mail CV to: 


Administration 
San Luis 
Medical Clinic, Ltd. 


1235 Osos Street 
San Luis Obispo 
CA 93401 
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Otolaryngology 


University of California, San Francisco 
and the Central California Faculty 
Medical Group»seek a board-certified/ 
-eligible ENT specialist togoin the staff 
at Valley Medical Center of Fresno. 
Successful cancidate will imterface with 
several residency programs including 
surgery, pediatrics, family practice, 
emergency meeicine and oral surgery. 
VMC is a regienal trauma center with 
one of the busiest emergency rooms in 
the state. Experience in facial trauma 
and an interestin pediatric ENT desir- 
able. The position also offers private 
practice opportunities in a multi- 
specialty greup setting. Salary 
competitive, 


Send curriculum v tae to: 
Herbert Gladea, MD 
Assistant Chief of Surgery 
CENTRAL CALIFORNIA 
FACULTY MEDICAL GROUP 


2212 North Wimery, #130 
Fresno, CA 93703 
(20%) 252-1835 
EQUAL OPPORTUNITY EMPLOYER 


Join us. 





Group Health Coapecative of 
Puget Sound, a 365,000-member 
prepaid group practice, 
currently has a position for an 
Otolaryngologist. Referral only 
practice in a multi-specialty 
organization. 


To inquire, write: 
Director of Medical 
Staff Rersonnel 
Croup Health Cooperative 
of Puget Sounc 
521 Wal Street 
Seattle, WA 98421 


mi Group 
Gp fe... 


Pugel Sound 


Affirmative Action Equal Opportunity Employer 
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Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking board 
certified/eligible otolaryngologists 
for our Raleigh and Charlotte medi- 
cal offices. Excellent salary and bene- 
fits including professional liability, 
retirement, continuing education 
and shareholder opportunity. Send 
CV to: 


Phyllis M. Kline 

Physician Recruitment 
Coordinator-AO 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604-1018 


or call 
(800) 277-2764 or (919) 878-5874 


Affirmative Action/Equal 
Opportunity Employer 


ACADEMIC POSITION 


ENT 
PHYSICIAN 


Busy otolaryngologist 

is seeking an associate to 
meet the needs of a growing 
practice. BE/ BC physician 
will find security in this 
established, multi-specialty 
clinic. 


Location is fifteen minutes 


from downtown Minneapolis 
and is rich in family, cultural, 
educational and recreational 
opportunities. 


For further information 
contact: 


Robert Hovda, MD 


Columbia Park Medical Group 


6200 Shingle Creek Parkway 
Suite 480 
Brooklyn Center, MN 55430 


(612) 560-3450 









OTOLARYNGOLOGY 


HEAD AND NECK SURGERY 


The Medical College of Ohio is seeking a board-certified/ 
board-eligible otolaryngologist to join a rapidly expand- 


ing Department of Otolaryngology. 









A strong interest in resident anc medical student teach- 
ing is desirable. Opportunities are available to participate 
in both clinical and basic research. Salary and academic 
appointment will be commensurate with experience 
and training. Benefits are excellent. An equal opportunity 
employer. 










Applicants should send their curriculum vitae to: 





Allan M. Rubin, MD, PhD 
Department of Otolaryngology 
Head and Neck Surgery 


MEDICAL COLLEGE OF OHIO 
P.O. Box 10008, Toledo, OH 43699 
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at) Michael Reese Health Plan 





The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 


A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 

Scott P. Smith, M.D. 

MICHAEL REESE HEALTH PLAN 


2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 


an equal opportunity employer m/f/h 


CHAIRMAN 


Department of Otorhinolaryngology 
University of Kansas Medical Center 
Kansas City, Kansas 


The candidate should be board-certified and 
possess skills to respond creatively to the 
challenge of patient care, research and teaching 


in a postgraduate otorhinolaryngology program. 


He/she must possess superb clinical skills, a 
proven track record in research and sound 
administrative abilities. The ENT Department is 
responsible for clinical care at the University 
of Kansas Hospital and the Veterans 
Administration Medical Center in Kansas 

City, Missouri. 


Interested applicants should correspond and 
send their curriculum vitae to: 


William C. Koller, MD, PhD 
Chairman, Search Committee 
Department of Neurology 
University of Kansas 
Medical Center 

39th and Rainbow 

Kansas City, KS 66103 


The University of Kansas is an equal 
opportunity/affirmative action employer. 












PARTNERS G 
POD MEDICINE 


GOOD 





The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a partnership composed 
of and managed by SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8013. 


Equal Opportunity Employer M/F/H 
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ICAISER PERMANENTE 
Good People. Good Medicine. 


Otolaryngologist 


For 
Full-Time Position 


in 
SAN FRANCISCO BAY AREA 
Active Clinical and Surgical Practice 


Resident and Medical Student Teaching 
Clinical Research Opportunities 


Competitive Salary and Outstanding 
Benefits 


Requires California License and 
Board Certification or Eligibility 


Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 

CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 








Pediatric 
Otolaryngologist 


Department of Otolaryngology 
University of Pittsburgh School of Medicine 
Division of Pediatric Otolaryngology 
Children’s Hospital of Pittsburgh 


DUTIES: 


WII! direct various interrelated clinical trials 
inYolving otitis media management in child- 
ren. Also responsible for surgical procedures, 
patient care in the Otorhinolaryngology Am- 
oulatory Care Center, and supervision of fel- 


‘ows and residents. 


REQUIREMENTS: 


CONTACT: Charles D. Bluestone, MD 
Direetor of Pediatric Otolaryngology 
(CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children’s Place 
3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213 


Otolaryngologists 


PULDPVLIVLI VALI LIV AP APPL LOOP LIV LIV LP LPP PP POL PLP AP PVG OP 


Completion of a fellowship in pediatric oto- 
‘aryngelogy. Demonstrated competency in 
teaching and independent clinical and basic 


research. 


Seeking qualified and 
affable BC/BE 
otolaryngologists to join 
rapidly expanding general 
otolaryngological practice 
located in Research 
Triangle Park area of 
North Carolina. 


Excellent professional 
opportunities in 
progressive medical 
community. Pleasant and 
excellent area for raising 
a family. 


Please contact, or send 
resume with three 
references to: 


T kent Watanabe, MD, 
FACS. 

Cary Ear, Nose 

& Throat Clinic 


101 Southwest Cary Parkway 


Suite 270 
Cary, Nerth Carolina 27511 


FULL-TIME FACULTY POSITION 
ASSISTANT PROFESSOR 


The Division of Otolaryngology/Head and Neck 
Surgery, Stanford University Medical Center is seek- 
ing to fill an incremental full-time position at the 
assistant professor level for an individual who is eli- 
gible to become board-certified or is currently board- 
certified in otolaryngology with any subspecialty 
interest, but preference will be given to those with 
interest in laryngology or pediatric otolaryngology. 


The successful applicant should have interest and 
demonstrated potential for research and teaching. 
Approximately 60% of the applicant’s time will be 
devoted to clinical care and teaching, and 40% to 
research. Although not mandatory, a fellowship in a 
subspecialty area is desirable. 


Stanford University is committed to increasing 
representation of women and members of minority 
groups on its faculty and particularly encourages 
applications from such candidates. 


Letters of inquiry and curriculum vitae should be 
sent to: 


Willard E. Fee, Jr., MD 

Division of Otolaryngology/ 

Head and Neck Surgery 

Stanford University Medical Center 


Stanford, CA 94305-5328 
(415) 725-6500 


Find The 
Physician You Need Now! 


The Archives of Otolaryngology — Head & Neck Surgery’s classified recruitment adver- 
tising section is seen precisely by the physician you need — all otolaryngologists and 
head and neck surgeons. A total targeted physician audience of over 8,000. 

Find the physician you need now. Send us your advertising order today. Just complete 
the coupon below and attach your typewritten copy. The next available issue is February 
which closes December 22nd. 


The classified rate is $1.50 per word for one issue. For three issues or more, the rate is 
$1.35 per word per issue. Minimum classified ad is 20 words. 


Insert my ad times, beginning with the ____.____ issue. 
Place my ad under the heading 


Enclosed is my check for $ 
of my advertising schedule. 


to cover full payment 


Wrvstitastion a a ŘŘŘŮ— 
Contact Person 

Address 

City 

Telephone Number 


Authorized Signature 


Send all copy and payments to: 


Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 © Florida (800) 553-8288 O Local (813) 443-7666 
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REFLECTIONS OF GREATNESS 


Gerald Ford, President: 1974 - 1977. 
Eagle Scout, 1927. 


“The child is father of the man.’ Words- 
worth said it over one-hundred fifty 
years ago. The strengths ingrained in 
youth flourish with age. 










For more than seventy years, the 
Boy Scouts have perpetuated the 

ideals of America: honor, 
character, loyalty; duty to God, 
mankind, and country. 


It’s not surprising some 
of our nation’s outstand- 
— ing citizens and leaders 

i ged have been Boy Scouts. 


BECOME A MEMBER OF THE NATIONAL BOY SCOUT ALUMNI FAMILY. 
JOIN TODAY! 


Your one-year, $10 membership entitles you to the Alumni Bulletin, the Annual Report, 
a membership card and an attractive wall certificate suitable for framing. 

A three-year, $30 membership entitles you to a free Norman Rockwell print, as well as all 
of the benefits of a one-year membership. 


Write today to: 
National Boy Scout Alumni Family 
1325 Walnut Hill Lane 
Irving, Texas 75062 - 1296 
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For the most illuminating material 
available en the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 
Symposium proceedings are published in the official 
journal publication of The Voice Foundation, 
Journal of Voice, available from Raven Press, 

1185 Avenue ef the Americas, New York, NY 10036. 
Published quarterly. Subscription price: 
Individuals — $75.00 (U.S.) $89.00 (Non-U.S.) 
Institutions — $89.00 (U.S.) $103.00 (Non-U.S.) 
Single copy — $26.00 


From the proceedings prior to the 1985 14th 
Symposium, ‘ranscripts of each symposium are 
published in two volumes: one volume contains 
the scientific papers presented at the symposium, 
the second velume contains the pedagogic and 
medical material. Available in sets or individually. 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 


Transeripts o! Panel Discussion, International 
Sympesium on the Larynx, University of California, 
Schoo! of Medicine, San Francisco, California. 
42pp. Softboand $15.90 U.S. 


AWDIO VISUAL CASSETTES 
— NEW! — 


Diversity of the Normal Larynx 

by Janina Casper, Ph.D., Raymond H. Colton, Ph.D. 
and David W Brewer, M.D. 

20 minutes, «olor anc sound, $65.00 (U.S.) 

(NTSC only) 


Dynamics of the Singing Voice 

by Dr. Rafael Garcia-Tzpia 

20 minutes, «olor anc sound, $65.00 U.S. (NTSC) 
$125.00 U.S. (PAL-SECAM) 


Laryngostreboscopy and Phonosurgery 
by Guy Cormut, M.D., Marc Bouchayer, M.D. 
and Hans Hartmann 


24 minutes, color anc sound. 
$65.00 U.S. (NTSC) 


Phonosurgery on Singers 
by Guy Cornut, M.D. and Marc Bouchayer, M.D. 
25 minutes, color and sound, $65.00 U.S. (NTSC) 


Also available is a library of 26 audio visual cassettes 
that covers a wariety Of voice related topics. Available 
in 3 sizes: %" U-Matic, %" VHS and %”" Beta. 

All sizes in NTSC and PAL-SECAM formats. 


For more detailed information on publications and 
audio visual cassettes please write: 
The Voice Foundation 
40 West 57th Street, Room 300 
New York, New York 10019 


| 
| 

















RYNATAN 2° 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chiorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-S 32 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chiorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 









Description RYNATAN?® is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate. magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natura! and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension. cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness anc may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
Or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No ‘ong term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
Capacity. RYNATAN should be given to a pregnant womaa only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children anc comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 

Dosage and Administration Administer the recommended cose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six yearsof age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful): 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN" Tablets: buff, capsule-shaped, comoressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) andiin pint bottles (NDC 
0037-0715-68). 

Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 

RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-—30°C (59°F—86°F); protect from freezing. 

*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) anda 
10 mL, calibrated, oral syringe. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


WALLACE LABORATORIES 


Division of Carter-Wallace. Inc. 
Cranbury, New Jersey 08512 


Printed in U.S.A. Rev. 6/88 
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For Rhinorrhea and Congestion‘ 


Multi-Patient 
Prescription 


¢ B.1.D. Titratable Tablets 
-B.1.D. RYNATAN'-S* 


RYNATAN 2 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


*Patent pending. RYNATAN*-S is the combination of RYNATAN* Pediatric Suspension 
(4 floz) and a 10 mL calibrated oral syringe 

tWhen used for symptomatic relief of coryza and nasal congestion in allergic rhinitis or 
the common cold 
Please see the following page for prescribing information 


e Convenient Oral Syringe 
¢ By Prescription Only 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc 
€ 1989 Carter-Wallace, Inc P Cranbury, New Jersey 08512 





